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rh« for psychoice &ad fioololo^ 

vhioh fcift5i affected ajithropolo^y within the 
last fifteen yeara has brought, among numer¬ 
ous blassltiger two veiry insidious eylls« At 
a time when the ooordlnatloa of arohaeoXogy 
And ethnology was boglimlng to he moat pra- 
ductlwa^ this new trend has widened the gap 
between the two dlanlpllnea, end has eon- 
Tinoed many younger aplrits that the flelde 
of historical reaeareh which sathropoXosy 
has only hagun to clear and oultlrata hare 
already been exhausted, 

rurtherdiora, It hea encouraged an In¬ 
difference to literatura — not only to the 
professional literature of anthropology^ but 
to the more naive and often more honest 
aourcea in early geography and travels. 
Young anthropologist a are not hooiclsh enough 
anyway; they want to go on trips» They 

naturally welc<s]e the suggestion that the 
existing data are not good anough to ose^ 
and that what we really need is "original 
field work*” This asBufqption Is largely truet 
But a field Job in ethnology almost in^ 
veriebly producea en account of one particu¬ 
lar culture. It seldom lllminatea a large 
■et of eulturea or a broad area; and the 
modern tendency to use less and less "comipar- 
fttive icaterlal'" — a wholesome reaction 

against fche old-style ethnology which leaped 
over five continents in a single page — la 
ratardlng our progress very badly. It offers 
ui little hetween the meticulous description 
of a single soclatyg and i^enerallzatlona 
which are so broad — I almost said so ob¬ 
vious — that they might Just as wall ha 
obtained in Nawburyport ae in Bobo-Julasao. 

A student of Hagro Africa is particular¬ 
ly ewara both of archaeology end of the 
literature, but for opposite reasons: he has 
so little archaeology and so much literature. 
No aatbropcloglst who does not speclellza in 
Africa can h*®B half o dozen excavated sltea 
south of the Sahara — except the Fslaeo- 
lltblc ones “ end I doubt that most African¬ 
ists DOUid name more than twenty. But take 
a walk through the African section of any of 
the largest librarieSp and you will find 
enough printed setter about Negroes to keep 
you busy for years If you wars foolish 
enough to read Indiscriminately from suah 
uneverL material. Tory littlB of this has 
bean written by anthropologlAta; scmQ of the 
best, as well as some of the worst, baa been 
Written by aLsslonaries^ and most of it baa 
been produced in the Authors* spara time. 
One ourloua trait runs through Mot of It; 
the writer saeuis neither to knew nor to care 
about any other part of Africa than the one 
in which he is located. 

in the following pagea 1 have tried to 


bring together all the data on mining and 
metallurgy which i could find in this bulky 
literature^ to gcneraltja as far as I aefely 
can, and to urge the need for more ohsarna¬ 
tion and researchp eapccially in Negro 
arcbaeolcgy, the job has been mninly e 
bibliographic one. It reaches a point of 
departure for the direct study wbleh must be 
undertaken In laboratorlea and museurne and 
in Negro Africa ^ studies which alone can 
give us real coaolusionB, 

The reader will notice — perhaps wit-b 
soae disappointment that I hove refrained 
from a serious dlscusBloD of origins. The 
most exhaustive archaeological and metal¬ 
lurgical reaearcb will never be able to 
demonstrate the indigenous dlsoovery of net- 
ala or their first importation to Negro Af¬ 
rica* Such raeaercti will undoubtedly swing 
the balance of probability either toward 
diffusion or indepemdent invent Ion« but the 
existing information la not enough to do so. 

i^ven in a bibliographic way my work la 
far rram complete* L*ny notes undoubtedly 
lie in libraries and museum archivaa abroad, 
and I could read travel books for another 
five years and still pick up an oecaBional 
reference to Negro metallurgy. But labor of 
this kind gives dlniniahlng ret urns. The 

Important thing la to produce a work of 
sufficient volume and quality to serve thaae 
who will study the actu&l natcrlal, or those 
who desire a general view of the subject as 
it ig known to date. 

Ethnologists will eevll at my spelling 
of African aamea, aad look on my ^n vein 
for many tribes end localities □entloned In 
the text. In the present state of African 
literature, howerer, to remedy either of 
these defects would necesaltato a special 
regoarcb project. 

On the tachnological side I trust that I 
have nedo no major bluniera. 1 cry for no 
mercy froa the matpllurf^iatsi but I have so 
far found them personally most oncoureglug, 
Mr, ?.Slchael Yntsaviteh and Br, L#B* van Wert 
having already read parts of the muu script 
and straightened out several difficult plaoos. 
I am dasply obliged to theic for past and fu¬ 
ture Suggestions^ as well as to Dr. E. A. 
Hootou, who has rend end dlacussad the paper 
with me^ and whose friendly encouragement 
haa lightened the labor of completing It for 
an aoedamic deadline. 

Tha footnotes and maps need a word of 
explanation* All the numbers In parentheals 
In the text refer to the hooks and articles 
listed numerically in the bibliography at 
the end of the volume* Those which are re- 
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pftatea at tha b'^ttenc af tiza pai^ refer tg 
books, tbe p4G^ or pajpa the bgolc boiss 
iDdtcsted by tba noitbars folloalne'* I have 
aot givaji pa^e refersacea to artlcleH ozoapt 
in tbs blblloerophy itself- 

Tba general nap la still growing. 1 
bare not rcEnnnbered; tbe trlbas sod Locall- 
ilea on It to naka them more easily founds 


for I here be so insert log nenly found loon- 
tions ap to tbt lost minute. the niap la 
preoaded by a legend on which the loootlons 
ore listed nuEierically under the sections io¬ 
ta which the nap is dlYlded. 


Walter Cline 


Laniipn^ 1936 
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IClKIKa AKD IC&TALLUIliTT IN A^ICA 


I, GOLD AND SILITSH 


GOLD 

It la Qurloua that the metml most e-c- 
tiira in drawl ixg thw attentloa of the Arab 
and European worlds to Negro Afriee was the 
one which the Negroes themaelvas generally 
valued the Leant ^ atlll ehopa auTlduSp perhaps^ 
that I Bhculd use this metal to introduce 
Negro alalng end matalXurgy* I do so for two 
reasons. First a review of gold will pro¬ 
vide us with an hlatorleal background of 
foreign contacts^ the agents of which were 
notoriously matal-mluded^ secondly, because 
It is convenient to get e minor and somewhat 
separate subject out of tha way before wo go 
on to the essential parts of the metal¬ 
lurgical complex. 

C^ld flowed out from the Negro border¬ 
lands in very dnoient tiQLee« Much of the 
gold In Egypt p *0 early as the Sixth Dynestyp 
uoj&e dovu from the Upper Nile (40}^' and the 
Somali coast Is ccanmonly ideutlflad with the 
famous Punt, whence gold and other preeleue 
substances come to Egypt« Sut It waa not 
until the ULddile Ages that the gold trade 
from the real Negro area assumed any great 
Toluma. 

west Africa: Gold in the Past 

In the year 12£4 the Maud In go emperor 
of Mali. Manse Musap made the pllgrlmlige to 
Ueoca ^941. He was not tha first Negro 
monarch to accomplish this rite, for a sultan 
of leferur in the eleventh onntury and an¬ 
other in the thirteenth had both perrormed 
it —* the letter, four tlftcs {194j* But 

Uusa^a pious Journey did more than the 
others for the ralatlons of Negro cultures 
with Arab. Ha brought back with him one Abu 
Ishai] cs Sohllii surnamed the Little Sauce¬ 
pan p a scholar and, poet of Granada p whom he 
had met in the Boly Gltyp and who built the 
first brick mosques at Geo and Timbuktu 
(lO£)p* where Ibn Battuta vlawsd hla tomb 
with reverence a generation later 
While in ^elro the Manse was entertained as 
an equal In the hl^ost socletyp who were 
astonished to learn that thcuEdi this ''young 
man of brown coLor^ had conquered twenty- 
four cities and ruled fourteen kln^oms and 
provlncee,, his own Mtislim domains^ compared 
with those of the pagan Negroes j were like a 
white spot on the akin of a black cow. 
tl34)+* Maqrisl (m), writing savanty-five 
years after this visit* says thnt Musa 
brought ten thousand of his subjects with 


hiJB;^ and that they all spent so inuch gold on 
the bad merchandise offered them in Cairo 
that the value of the gold dinar on the 
Cairo exchange dropped to six dirhems^ t3marl 
(194)I Lass prona to Semitic exaggeration^ 
claims that it fell frcim twenty-five dirhems 
and eboTC to twenty-three and less^ Which¬ 
ever quotation we choose | the s^ansa spent 
more than was wlaa; for on his way baok ha 
had to borrow money from a Cairo marohantf 
who later crossad the Sahara to collect the 
debt and died in Timbuktu in the bouse of 
the Little saueapan tl9).' 

We could follow e score of medieval 
tales of the Western Sudanp but most of them 
would lend ua to a single end, Its inaxhaust- 
Ibls supply of gold* Kansa Musa told the 
credulous Cairenes — or perhaps^ for rea-p 
SODS teat known to himself^ simply assented 
to thalr belief — that Mali ottslned Its 
gold not from normal minss within its bound- 
ariaS| tut frod two kinds of plants which 
grow In pagan torrltory (1941* Cine of these 
plants appeared in tbs deeart after the 
spring rains* It had leavea like thoae of 
the najil -- an herb related to the carnal 
forrage called hamd — end roots of native 
gold* The other rlourlahed all the year 
round at certain places on the banka of the 
NigerI and had gold roots in the form of 
atones and graval^ idiich ware less valued 
than those of the other plant* 

This rumor of vegetable gold In the Su¬ 
dan bad apparently been circulating among 
the Arabs for a long time. It accords with 
a medieval Arab conception that the roots of 
plants ere related to mlnerala, both being 
producta of the earth 15T)* Says Ibn el 
Feqin (194), in the tenth century, "It is in 
the country of Ghana that one makas In the 
sand plantations of gold, as one plants 
carrcts| one harvesta it at break of day*' 
Yaqut (194),* at the beginning of the thix- 
teanth century, cites the some tradition* 
^Omarl, who gives us our best account of Man' 
se Musa'S Egyptian visit,, aaya in another of 
hie books 1194) that the gold begins to 

sprout In the latter part of the Syriac 
month TeriauE and the first pert of Ab ^ 
corresponding to our August — when the sun 
is Strongest and tha Niger begins to rise. 
When the sun^s heat and the Niger waters 
abate, the Hei^roes hunt for gold wherever 
the rlood-water has covered the ground* This, 
in conjunction with the remarks of Muugo 
Farkp suggeste an axplanatloa for the atcry. 


40± p« 94* 2 - iiOS : pp« 377*^3.^ 3* lTi Vbi* 4, pp* ^ 401. 

4i 194i pp. TO, 75*79, 09^82, B. 17: Tbl* pp* 451-32* 

e, 194: P* 71 fcotaoter pp* 70-7E, with footootes. 
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*\bCitit tUe bd^inbliig of DaeomberK" tajfs Farif 
(5001'^wtiGa tfee ^ervagt ia oTer^ and the 
atr^acia end torrents have grfletly subalded, 
the Kangfij of chief of the town, appoints a 
d &7 to begin ♦gold washing'*"' The flood of 
the radlstrlbutlfis tha auTlferoue 

aarth^ he6 started this washing proasas and 
has carrlad mro pay dirt down frcin ths hills. 
What Horo natiixal tJmn to attrihute the oew-^ 
ly axpoeed gold to a plants like growth In¬ 
duced by the waters? 

If the reader can abide a few more odd 
tales and light cohjeoturea^ in a paper 
which proanlses mtioh cm ter lei nf a more acpo- 
rlflo klndp he My bear e little longer with 
our gullible old ^abs, Ifansa Munn had 
apparently not done his best to Mke ^^slliia 
of tha blaek barbariens on his frontiers* hut 
be bad a good oTouae ready for bis pious and 

f old-lowlog hoate at C^lro* He told them 
1941" that he had leamad by sad eiperlonoe 
that Whan he had conquered one of those 
pagan groups emd had established Islam among 
thecip with tha call to prayerp their harvest 
of gold dwindled away to nothing, while It 
inoreeaed among tbeir unconvarted neighbors* 
He therefore left them In possession of 
their pa,^ii cult and of thair gold fields p 
Qerely exacting tribute in gold and e 
certain amount of obedience, 

This, in a special Sudan vorsiontj Is 
the same old inside story of the finances of 
the Ihjellm oonqjUOstp and ^Omari must have 
repeated it with hi a tongue In bis cbeek. 
Unhallcvers under Muslim rule had tq pay a 
epecisl taxg which by no stretch of law 
could be Imposed on converts. Once the early 
Uusllms hed ccnqucrad a lend* they usually 
relaxed their yuhaHcnad^or-the^sword policy 
for the benefit of the eicheQuer* Though 
Uansa ilusa told an ^wawi (194} that ha did 
not oblige his pagan tributaries to pay the 
Infidel tax* he may have found it legally 
difficult to exact frcDn them any fora of 
tribute after they hed Joined the Muslim coid- 
munlty. 

The gold Blners,^ working by spsolal 
tachniqueg at sources known only to them¬ 
es Ivee, might also baulk religious interfer¬ 
ence by simply lying down on their Jobs and 
declaring the crop s failure. Thus th* curl- 
cultural mythj whethar a superaUtlon or a 
lie^ seejiis to have worked for the benefit of 
all parties conoomed* 

I here found no trace cf howaverp In 
modern data on the western Sudan*. l^teadp 
the Uandlngo of Senegombia (31}/who abandon 
a gold mine for a fee years If It caves in 
and kills a mlaerp etpeet the water Infil- 
trstlDg into cavitiea left by his deocKEpoa- 
lug body to bring a rich deposit of gold 
dust as '^ths price paid by the devil** for the 
captive smothered away in the cninG:* 


7h^ medieval history of th* ^estom Su¬ 
dan could be written largely In terms of * 
gold and salt; sea salt brought to the big 
towns on th* Upper Higer aod Senegal frow 
the Atlantic coast, end roclc salt from de¬ 
posit a in the Western Sahara p notably at 
Teghazza.1 This condiment p, owing to Its 
scarcity Iti th* interior of tropical Africa, 
and possibly to a physiological need for it 
In climates which causa a great lose of body 
salt through sweat, has always boon greatly 
craved by Megroes. .According to Abu ^^b- 
dalleh ibn es Sau^ p Cited by cl ^Onieri 
(I94}p^ some unscrupnlous l^oornp in silent 
trade with the Hegro**, exacted a eupfull of 
gold dust for every cupfull of salt they put 
oul for them- This trade continued Into mod¬ 
em times, on a more open and fairer basis « 
Mmgo Fark (ROO) reports large quantities of 
gold being traded for salt at Konaaba^ Kan- 
la^raep and other large Mandlngo towna* 

The Wegroes were also eager for the bea- 
er Hfitsls — eBpeolftlly brass, tlUp and cojh- 
per — since they lacked copper mines of 
their own and had only a very limited supply 
of tin probably from Northern Nigeria < 
Dlmashqi implies (!?€}" that th* natives of 
CSians would give gold for tin because the 
latter was rarer — pcaslblyp wa suggest, be¬ 
cause they needed It for bronze. In Idrtel's 
time (SS}*^ people rrm the western cosst of 
West Africa Were bringtag copper and sea- 
shells to Tekrur to ezchanga for gold and 
slaves. 

In the Middle Jlges much of th* eold 
flowed northward across the Western Sahara 
to the great enspcrium of Bljilmassa, whlol 
bad become Morocco’** main port to the ^udan 
aa aeriy a* th* ai^th century^ and was 
destined to hold this position until the six¬ 
teenth (lO^K** 

The chief aour** of gold both for C^han* 
and Mali seems to have been th* raglon now 
called Bsmbukp batwoen the Rivera ^flng and 
Faleme, tributaries of th* Senegal {^22},'^ 

In their upper couraes these atraams flow 
very £ic*r each other, giving rise to tha 
medieval idea that tUla region was an island 
in th* Nil* (36) — the Inaul* Tiber of fif¬ 
teenth century mapa, from the Arabic 
meaning gold dust, Idrlsi (ee) describes 
th* gold-bearing country as a large island 
in the Nile, eight days from llhana, and 
calls It Wangara, a name later applied proba* 
bly to Mandinqo traders, th* tVanJarate of 
Arab aecnunts {I?) He says Chat at on* 
seaBOn of the year It la partially flooded, 
apd that tba natives collaot the gold dust 
after th* floods have abated, El Hekrl (SSP 
reports that Kui^e, which Icrlsl (S^r Uen- 
t if las as a dependency of Wangar*f was es¬ 
pecially prcductiv* of field dust, that the 
bast gold of UhauB cane from the city of 
Ohayaru,, and. tha t t h* Banu faghmarta we re 
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the chief a^nt$ of ita ex|iort* rh# letcr 
• kingdom of LAll owod Ita crasmercial mport- 
aace to Itfi ^itaatlon at the antranee to 
Talle^fl leading to these gold fields and 
those of the nel^taoring'district of Bourd, 

Tt Is dlffieult to Locate predselj the 
gold sotiroa referred to by Iba Settuta [I?)" 
SB the hcBLb of the oaimlhals who visited the 
kliLg of Delafosse suggests that 

this was Bourd* The moation of canalhaltsa 
should help us I for this habit ie not conanon 
In this part of lent Africa^ Park (200) 

SSTS that th* Bamhare at tribute caaolhaliam 
to the people of ^anlanop west of Baedoo^ 
southeast of the island kingdoo cf JlnbalSj^ 
and he hlJE-self believed thee* 

At any rate» the same sources have been 
worKed by aatlTes within recent years* Park 
found gold plentiful in all parts of the 
tiandlngo territory, eapeelftlly in the fer^ 
tile* hilly country around aoure {200],**four 
daye southweat of Komaila* To Bour4 catie Ne¬ 
gro nsrohacite from the Atlantic coast and 
Itoors frOG the desert, all bringing salt to 
barter for gold* The guld of Bambougoii 

{Satadougou) and th«t Of Hourd (Slguiril* 
both worked by nodera Jewelera in Feuta* are 
distingulBhed by their shades: the former b€- 
Ing "wblte," the latter ™yalloWpV 

Though the Arabs probably never worked 
the eotual mlnes,^ perhaps never even saw 
then* they dft££le ue with the abundacit gold 
which they clam to have found amongst the 
Negroes, El Bekri t£5K"' ■ho gives the moat 
lerlsh accounts of gold furnlshlnga at the 
court of Chana* says that the king of Gbene 
monopolized all nuggets* allowing his suh* 
jects to keep only the dust, lest gold he- 
eome e base jaetal, Idrlsl [^3" nearly a 
century laterp credited the <^ana aoverelgn 
with a iiugs*t weighing thirty pounds^ This 
rivalled the feizous piece which was largo 
enou.^ for the king to tether his herse to^ 
JUld which was sold by the sultan t!arl Dyata 
of li'iali la the niddle of the fourteenth cen^ 
tyry tm)-** 

Christian countries did not remain deaf 
to such rumors p. and with the rise of the 
^raat trading cities of Italy and the birth 
of the Portuguese Snplre* they began to clala 
a shera in Negro trade. The Atlas of ihra- 
ham Crosciues, executed In about tbs year 
137S, bears inscriptions referring to the 
Voyage of Jaime Ferrer in search of the geld 
of Mnndingp and Rio de Ouro (22£):’^ and when, 
in the early flfteanth century. Prince flenry 
the Rftvigator looked southwerd from his geo¬ 
graphic laboratory at Cepe St, Vincent — 
the Landes End of all Europe — he hoped not 
only to cbeok the progrcea of Inlam In West 
Africa and tc save Negro soulSj but to draw 


toward Portugal the gold dust of Suinea 
wb4.ch the Arabs bsd theretofore controlled* 

The tmeB were ripe for such ambitions* 
After the Hundred Years Jar a aevere econ- 
D5:do depraeBlon had reduced the finanolal 
syateiEiB of Europe to chaoB (222)* Benedetto 
Ceuturianc* a banker of Genas — one of the 
family for whom columhua sailed — wished to 
Btahillzc Genoese currency on the gold stand¬ 
ard, but needed more gald« Having heard of 
the souroes in the Sahara and Sudan,, tho Cen- 
turione in 1447 sent down one Antonio Nal- 
fftnte* with orders to study tb^m* He got no 
farther than the oaaia of Tuat, where the 
people told him that the gold was obteinAd 
by silent trade frem the ffegroes of Sanbuk, 
Thile In llsuretanls in 14357 dlvise ds Ca Da 
l^osto {223J heard the sasie* and learned the 
routes by which gold flowed freo the Sudan; 
from Koukiya near Gao to Egypt; by way of 
Tuat to Tunis 5 by way of Jadan in kaurntama 
to Morocco, in exchange for gold the Negroes 
i-ftcelved maluly salt, sea-shells, copper, and 
fancy cloth. Twenty-three years after 
!iDelfaiits^s mission, Benedetto Del reached 
Timbuktu in the interests of the Florentine 
family of Portinarl — kinamen of Dante »a 
Beatrice -- who traded In Usnberdy fabrics 
and were sssking to sail tbajc for gold {223)?^ 

The arrival of the Portuguese traders on 
the coast* heralded by the establishment of 
a fortress et Arguln in 1445* ahlftsd the 
gold trade fron north to vest, Moore bring¬ 
ing bIsvss end gold to Arguin to trade for 
clothing and grain (223^ * Before long the 
Portuguese set up fortified trading stations 
along the coast further south, monopolixing 
— as recognized by their treaty with Spain 
In 1479 — the trade with the ^egro tribes 
in brass* ses-sheUla* and cloth in return 
for slaves and gold^ 

SoRistlmas this trade brought the baser 
metala* for which the Hegress undoubtedly 
gave a very good bsrgaih^ In 1505 (170} the 
Portuguese at the trading fortress of Elmina 
on the Atlantic coast, were giving brass and 
copper bracsletB for ^Id brousht from the 
Interior; and Dapper (63). In the Bcvvateentti, 
century, raletes that iron vse traded for 
gold to the natives on the GomblB, 

West Africa: Modern Distribution, icinlng, 
and Techrtlquea 

In spite of this grand tiiatcryp gold- 
working now has a rather spotty distribution 
In Jeat Africa^ The Agni (70)* Dagomha (30)f* 
ASbantl (38), Baoul4 {119}, Ifandingo at Ka- 
mallA (300)/^ Fula (31). the people of Fouta 
(04)* and undoubtedly other groups, have all 
practised It Within recent times* but there 
are Hcveral surprising gaps, Joniee felsh 
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GOlExUL SKaTKS IN iBffiSOPOLOCTjS 


tl7S)p an Easll^li xrBder at Hanla betiififlii 
l&sa infi silver there; 

ani In Yateiisap between the teiifi of the Si- 
mr ail4 the hiflterXand of AahJmtl tE64tj /»oU 
la altci 03 t ufik^town I thou^ copper and sllTer 
were by tra^e before the ^retsch oocupe- 
tlon of the Oietrlot, As trade with the out¬ 
side world inereaaedp the drain on the 

■ouTcee or ^old duet aeema to have becomo ao 
aonatent that tooet sold left Ne^a hands be¬ 
fore they ootild fashion It, This la eipli- 
eitXy stated for the Lobl [5SK 
work the proaious duat which they collect be¬ 
cause It le too TaluabXe aa an article of 
trade» 

Weat Africans ha^a probably colieated 
the sold only by the moat primltlTe mihliis 
and waahlos fnothoda* The panning of aurfaae 
-gavels seams to have pred Saul Bated* Here 

and there, howevorp we find refereneea to 
mlnlns In pita and ahafts* tCEiarl 
at etas that the Kali netlvea mined ^Id In 
holes as deep as a man was tall; while Hln- 
melheber {11^1 telle me that Gome of the 
BaoulA mlne&i where men do the aatlisl dlg- 
i^in^ and women the panning^ run as deop as 
Bavonty metrea; and JoBSph (133) writes that 
they roach a depth of ceventy-ol^t * 
aide ohambara and gallerloa* Park (£00)” 
iiiAhes the interesting obaerTOtlon that lion- 
dingo gold washi&g la wacon^a work because 
It reaembles the winnowing of grain- 


rark, at the and of the eighteenth con* 
tury (£^1 ^ observed at KamaXla on the 
Upper sene^Al a pracesB to which 1 ha^e been 
unable to find any other reference either In 
medieval or modem e tiino graph ie mo a aunt a, He 
says that "most of the African blacksnitha 
are oocualnted also with the method of smelts 
InR inold, in which process they use an aUca- 
line salt obtained from a Xey of burnt corn 
stalks Bimporated to dryness*" la tht 

modern Plattaer process, salt ts added to the 
furnace to cooTert any lltne* magneela* or 
lead which may be present into their corres¬ 
ponding chlorides, and we can only guess 
that some such purpose is served In the ^est 
African case* 

rho Baoulij says Hlcinelbeher (119) » UB- 
ually nelt down their i>cld dust into Irreju- 
lar lusps, often very Impura, and keep thesr 
hidden in large pots burled in the ground- 
in park's time (aoOi** the Waiidlngo kept 
most of thotr gold dust la nullls stopped 
with cotton- 

Unfortunately I nave found no dsscrips 
tloa of the ^Jeat African manufacture of gold 
leaff or of its appllcatioii, apeciiaana of 
which havs been displayed by ElMelhebeT end 
othsFSj and which Dapper may have had 

In nlod when he mentioned the deaeptlvs gold 
platinf: of copper and silver by which the 
natives of l^est Africa deealved Europaan mer^ 
chants- 


We find hints of only two advanced tech¬ 
niques for gold collecting* Writing lo the 
twelfth century of the gold of Sofelft In 
BOutheaBt Afrloa, Idrlal ( 66 )^ tells ua by 
the way that in Jest Africa the uativOB ueed 
mareury to dissolve the Bmall part idee of 

gold out of the droasp and that they then 
distilled tbla eanlj^am over * charcoal fire 
till only the pure gold rWMlnad* Three 

facts stand la our way of accepting this as 
an LndlfencRis practice emong the natives of 
the WeHtera Sudna. First, no other writers 
mention it for this area. Secondly, the 
tronalaticn of Idrlal^a acaount XeaTes un- 
oertaln his meaning of the term West Africa; 
be^mlght have meant Morocco end Algeria (al 
Hughrab)* Thirdly, thle process had baea 
known to Europeans and Arabs for a very long 
time, as attested by Theophraatua (300 
VltruvluB (15 B-Cj- leter (on Arab of the 
eighth century)* and aimlgucclo (an Italian 
of the alitaanth} Aminat these ob- 

Jectiona wa point out that mercury ccjm- 
prised part of the gift sent by the Sultan 
of Hornu to the Egyptian Sultan Ez Zfthlr 
Barquq at tha end of the fourteenth century 
( 194 ):** that It was worn as a charm against 
lice in the eame century by the salt mlnera 
of Ta^hfiEe, In the weatern Sahara, who had 
axten^ve trade with the Sudan for gold (X 7 )r 
and that anyone poasaBalng gold and mercury 
In any quantities would probably ohsorve the 
effect which they have on each other* 


HlTOselbebaT Informs me (Il9) that the 
Baould have no final treatment of gold to 
change its surface* We shall mention such 
treatment, as well ag other mathodti of ijold 
working, in tha chapter on Casting. 

Central Africa 

In the greBt area drained by tho DongOi 
we find gold in only two places: Angola and 
the KatAEtew* "'o have Been that the natives 
of the ^featern Sudan were only too ready to 
eAObnnge their gold for aalt^ brass,and iron- 
The aaoa low avaluetion of the soft and use¬ 
less BBtal Characterizes the netlvea further 
south* Batten 115wrote of Angola In the 
eevantaenth century: "Thege Gagaa told us of 
a river that is to the southward of the Bay 
of Vacooa, that hath great store of a3ld;ahd 
that they gathered up great stora of grains 
of gold upon tha sand, which the freah water 
drlveth downs In the time of rains* found 

sooft of this gold in the handles of their 

hatchats^ which they use to engrave with 90P" 
por^ and they call It copper alnop and da 
not ssteema it-** Though the Negroes of the 
Katanga were finding gold nuggats in 
UapiarO'nia day (46)» they did not value the 
cvatal ea iiiuoh as copper, preferring "the rad 
copper to the white," Foralgn trade in gold, 
Juat as that in ivory , appoars to have 
been the chief stliBiiua to Its output* In 
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Arab alnTlng day« in tb^e iad«te«Fitb eonturfj 
*gold from was SBfit to the Sultan of 

Zamz^l'^T 

Ea£t ATrioa 

T.'a aba 11 Itaye to axcln^o the Koris of Af¬ 
rica rroa conHldaratioiii fllDce^ as ajooag tbo 
Galla t£OS) p*' gold end silver working ipas 
bora learaoil from the Arabs ^ and bs longs to 
an anolant oulture which spanned the Hel 
Only the dim rsoord of CosHes* Chris tiaa 
Tbpocraphy (60)^ oarrles um back lio o time 
wheh the more enlightened people of thle re¬ 
gion were obteloins gold by silent trade 
from their saTagB neighbor*, who aearn to 
taYO valufld it es Little ae did Negroea else- 
share ^ 

But south of Lake Vlotoria we find Emre 
madarn references to tho preoloua metal» 
Plgefetta iZQ^'T Ih the sixteenth century re¬ 
ported joinea of sold and BllTar Itl tobenamugl 

_ probably the ^yamsezl oouatry — nad an 

export of gold for silk; end Dapper 
■ho quotes him, says that gold ea sell as 
copper waa traded out of the port of kalindl 
to the Indiana of dambaye^ Soma of this 
cold may possibly hsTo coma through from the 
Katanga, Ahmed Razl, a Ferslen of the seven¬ 
teenth or ei^teenth centary, says In bla 
Kaft - lQlla that though East Africa hOYfl 
abundimt gold, the natlTCS prefer ornaments 
of iron, bfrlleving that iron protects tbs 
wesre r free demoiUi ( L25), 

The Kanyanja and Yao 1301J obtained 
aeld for the PoTtugussa^ but probably workod 
very Httle for themselTSs* Berner (301J 
s*ya that these tribes know of gold only 
through dealings with the Portuguese, and 
haTu no word for It except ndalejiai which is 
derived from tha Arabio dirhsa and msane 
nxmey. hut when qualified by ^whlts" or 
f^red*^ means silver or gold reapeetlvely. 
faUebcEh (97^^ fllalBui that the Fortufiuaoe 
taught gold casting to the natlYSs on the 
Lower Shire* 

South Africa 

South Africa weat of the Transvaal 
aaeme to have lacked gold completely. 
ds Cadia reported that tha hatlvaa at the 
CATia of Good Hope — Strand loo per e - — show- 
ad^ruj Lutarest In the gold which ha offered 
tbeS? In View of ttoir ptlnltiTe anil proc- 
tleol attltudflfl, this to be oi^cted.snd 
OM otil7 wonders how alneoro was bis offer. 

But If bs had tried the Wogroes on the 
east eoest of south Afrtoe be rould osrta^ 
It have roeBl«d s dlfferant answer. Tha 
^anawaul, Sou thorn Hhodaala, 
fast fora the ofllf NoeTO area which ^ 

hsra Tiod with the western Sudan In netlrc 

gold production. 


ifoat of TetOi in the sixteenth century ^ 
flourished the fabled emplra of Monoittotapa^ 
which» with the UhzLlon district lo the wost| 
wsa both the and the disappointment of 

Fortuguese greed* ""Yrom the shoares and 
coast that lyeth bstwesne the two fore^sid 
Rivera of Ua^ilce sad CnanLB^^ asyn rlgafatta 
12Q91,** "within the Land apreadeth the Em¬ 
pire of liSononDtape t where there Is a vary 
grast store of Kinas of Gold^ wbioh !■ <ser- 
rlad from thence Into all the Regions there^ 
aboute^ end into Sofala^ and into the ether 
parts of Africa, And some there be that 
will sayi that ^loaons Ck>ld, which he had 
for tho Tea^^la of JeruaelaJD^ was brought by 
3ea out of these Countries: for in the Coun- 
tries of ttonomot&pai there do remslne to 
this day many ancient buildings of great 
worke, and singular archlteotura» of •^tone, 
of Lima^ and of Timber, tha like Kbereof are 
not to be seane in all tha Provittcea ndjoyn- 
lug*” In 1569 aa expedition loft Uebon to 
conquer tha gold sources of I4anlca and ikino^ 
motftpa. The Fortuguoae traded for gold he- 
tween 150S and 1760 p but they found the out¬ 
put too alow for tbelr amhitione — perhspa 
leas than lOOO ounces a year 12S4J — and 
finally took to sluving to sslvege their von*^ 
torew 

We cea follow the gold of South Afrloe 
even further back Into titna. Idriel 106)^ 

In the twelfth century says that gold nug¬ 
gets to the weight of one or two mithqsle 
were found ebundantly ia tha oountry of 
fnlSj where they were moltsd together over 
cattle-dung fires — presumobly for eiporta- 
tioikp aiace the natives valued gold less 
than copper. 

These early references esm undoubtedly 
be linked to the ancient gold mines which 
are so nuwrous north and south of the Llmr- 
TKjpo* fLrtonelve underground workings for 
gold have been found In the TninsTaal; nota¬ 
bly flt Pllp*im^a Hast in North Uiddlebnrg 
dletriot i2B4,2&S} and on the farms Elsnda- 
fonteln No. 167 north Of Pilgrln’s Eeatl2S4jp 
'egondraft So* 765 in the Zoutpenaberg Gis- 
trlct (£04)^ Hbniarkloof ::o. 112 in Mapooh'e 
(Ironden (034)* aad as far south ns Walte- 
vradan 'io* ^13 near Yaterval Onder {£:34). Oft 
Honingkloof, where apparently betweeu two 
and three thousand tons of gold-bearing 
quarts had been removed, the quartz reef out¬ 
crop had bean taken out in one conticuoua 
trench in places fifty feet deep (£04}. On. 
ialtsTTeden the old minera had dug tranchea 
along a quarts lode (204]* and In the Lyden- 
burg District they mined complex orsa of 
gold and red oxide (286}. 

Southern Hhodesia contains nearly a 
thouesnd old workings for gold^ most of them 
from ten to twenty feet deap^tha deepest one 
bundrad and fifty* The average dimensions 
of the veins exposed in these are two bun- 
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4nd feet Ijoq^p dflep, thr«« feet 

in nLdth* About two and a bBU million tofia 
of ora had appaxontl^ bfaen Mund. la some 
work;lng« thn erpofliire of ora atilL riati la 
gold sog^ats nnddan abandannHat 
fiickard bsllOTes tbat the faaalfi 3 tela tons 

found ici tbo eld ainoa indicate that the 
liegroes thanifielvest rather than EuLropa&na»di¬ 
re e ted the eater prise, no notes t^t * ^ 1 *^ 
Twnay piece of i^ean ^llzahett, dated 1592, 
ms fQuiMl forty feet down la a atope at the 
Quafiga Jaine 1 ^ 03 *-“ No one has yet deiflon- 
strStod* hMOTer^ that these Maas ue« eon- 
temporanaous with thoaa for tin and copper 
In the eafflii fieneml anea^ which wc ahall d^s- 
cu^a in a later chnpter. 

Cold seams ftot to have bean an ispor- 
tant iiatal for the aouthaastern Bantu, nt 
least within reoent times- ^eo the Portii- 
Auese first appeared ^ only alluTiaX jriinlnB 
akiTTlved t247): all loda gold mlnins ^ 
apparently atopped and they had to reTl’ff'e It 
lEiSj. Bauoann (1^) states that the J-a- 
KBrnaen» whO| he saya^ have oocupied the hin¬ 
terland of SofalB for ffiora than 1^000 years, 
had no lalnlng except panntng for gold. 

Navsrthelaas^ there is aoiM chance that 
the @old mines nisy have often been a purely 
native enterprise. At Qwanda, In Rhodesia, 
a ekalftton of the loo&l liegro was fount* 

hurled In an anotent gold nine [S}- I 5 
LiapoiKi Talley of the Zoutpansberg hlstrlot, 
s grave OD fern C^lefaweld Ko# 16 yielded 
SOM gold ornewnts ES03). This go Id had 
bean worked vary thin, and Included soee or¬ 
namental tacks Ilka those found In anolent 
craves and rules in Bhodasla* In the same 
grave were found heads similar to ttoso 
treasured as heirlooms by tlie Mdern BaVends» 
and supposed by Stajrt to Indicate relation- 
chip elth the builders of Zljahahwe 
Tradition has it tisat this la the irave of 
the last chief of the BaHaole, a Bafti^eiia 
[Bechuans) group; end that this group mined 
sad worked ®ald till the Watabele dispersed 
them (£03) , In 1^5 a Suropean exiaoring 
fifty "^fflljlen" from the coast in tiatal found 
e chief wesxlniT a matal arrilot which was so 
heavy he thourht it wae gold* and tba chief 
would not part with it for the neck-ring of¬ 
fered in eicbnnga {2^), 


Schofiela uescrlbes gold minins as prac¬ 
tised by the southaeatem Bantu as late as - 
1091 I £35]- lach sroup of faslUes under 
their chief camped separately at the select¬ 
ed slte^ where they opened a aeries of very 
narrow shafts. The miners stood on steps In 
the waU of the shaft and dug out the pay¬ 
dirt in wooden bowls, fhay oruahed the dirt 
and rock to a fine powder, and washed thia 
away In the rivor^ leaving the gold dust on 
the hottiM of the bowl- 

It was e big leap from the fabled gold 
fields of the Niger and the Saneeal to the 
oinea of Southern Rhodesia and the Transvsol^ 
but wo shall hftve to laake the ssim leap sev¬ 
eral titles In the oourea of our review: for 
the oarllest racorde of iron, for bronze^fnr 
epoclal kinds of cas ting; and I balleve that 
the conjuiiotlop of these diverse crafts and 
jastels Is not without slEnifleance- 

^rLTsR 

silver was probably never salted, snd 
very rarely worked, in the indigenous Ne^o 
Cultures, and early referenoes to this JMtal 
eeem to Indicate no more than its dianovery 
and exploitation by forsign pionsers. Such 
la Batten's note (.I6p on the ^infinite 
store of silver'' in the bills of Gabanbs In 
Angnla^ which local Negroes luatiiy defended 
— not, presiLBfibly, bsbause they hed worked 
these miaes thesselves, but because they re¬ 
sented tha Industrial Intrusion, bappar 

(6SJ*' In the seventeenth century refers tc 
ths ailver export of the '’Uonoeimigl'' iNyaci- 
wsti?I country of Elast Africa, and to ths 
silver on the ^Senegal, but only In conjunc¬ 
tion with the gold antirnes In the same areas. 

Csmaron {M) ^ heyraver, la the early 
seventies I hgu^t from a native In Urue, 
north of the Katangap a silver bracelet 

which he says was made in thia district- In 
modern tteat Afrioa the most advanced use of 
the metal la the manufacture of silver wire 
bv the Hausa (1031,** which will be deacrlbed 
in the section on wire-drawlagi but other 
groups in the westera Sudan, such as tha 
Fula (31) and the people of Fauta tSd), 
ailver Jewelry- 
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II, tiTCaO laoN-tOaKIMO IN JUJTlQUITy 


^CEAEOLOGICAL llEiCORD 

VltMn the bend of the Nljger Itee the 
only ler^ eree where Iron reaalhs hare been 
founil aaaoelated with stose-uaiTi^ Cdltureaw 
Detritus hdeipa eiaisitneii by DeBpla^uea (yv, 
79) on the Oenttitl NigerIsn fla^au — eape- 
dally at Suicpl^ :k3UraD. and Koullkoro —are 
exemplirisd by the Kcullkoro alts, whlob 
yields^ in eddltloji to Iron alag^ Inclaed 
and oord-impreBsod pottary, stone 
peatlesj and aeroperB^ and stone alils and 
mortars wblcb haire long been obsolete hers. 
Sitae wblati tbs nntlres or Koulilicorc call 
^old worktop a of smiths" show the same neo¬ 
lithic InTantory, Ihimnll between Ilmbuictu 
and Lake Debo, end between the Fag^iblno and 
Lakes Ifyangay and Do, hare s herd external 
corerlng Including potsherds^ rooks, and Ir¬ 
on alag^ with reaslofi of smelting furnaoss 
on topi and at $uEpl, northeast of the lak^p 
a large Iron-beaFing tumulus stande near a 
Heollthic camp site, the contents of which 
reaenible alcaely those of the fiehlog elte 
of DobOi Oh tho t^urao masBlf, with Its iron 
slag, Iron hoDka, and coarse pottery, The 
large Nigerian tumuli, with copper and iron, 
also contalu stone ImpIamerLt s* 

But anotber class of sltie in the same 
area apparently lack moat of thsea Neolithic 
eeBOOI'atlone and make a food ehow of copper- 
Burials in doLmens near the village of Hom- 
bori-l^elfu yield copper omamenta, iron er- 
rowpolntn, and knives <73]/ A turrrulue near 
B1 Dunledjl — ou the surface of which 

have baen found iron bores-trappings- iron 

waapona, and a few stone axes — anclosee e 
funerary cbenber ccmteiaing brscslets, rlngSp 
end ornafflenta of copper* and trade glass 
beada* as well as many Iron weapons. The 
copper work is very fine^ some Fsnwing "fili¬ 
gree"* dscoratlooB* kt Badietm and Dleguine- 
boufou, near the same toWn« the Niger has 
cut Its way Into some old moundG, reveelln^ 
objects of Iron and copper* glass heada, end 
pottery auperlor to the modern wares of the 
neighborhood. The bard revetment layers 
covering tumuli on the edge of the sink of 
^undar: sre composad largely of Iron slag^ 
potsherds, and bones^ while skeletone with 
orsaaients of Iron and copper lie burled with¬ 
in, Excavatloiia to the north and east show 
the same styles of Interment, with the skal- 
etone acoampaeied by ofiiaments of copper end 
brottze and surrounded by beavlly oxidined 
ptcces of iron# Mounds of this type, and 
"probably obatisining the sau kinds of 
thinKa^'" occur also in the east^ near the 


marshea of Ananaka, end on the banka of Ih® 
Higfir as far down as the Soussfl rapids. They - 
are dietributad as far south as the Beould 
end Kong districts in the hintarlend of the 
Ivory Coasts and as fer west es Slkusso end 
the banks of the Faleme and Sencfal Blvers^ 
Similar sites on the (jentral Nigerian Fla- 
teau are at Ariblnda, Boudiogefa, and Hjsne- 
Koid^ole- 

I caxuict find in liasplagna'e writings 
any clear statement of how mny early metal- 
bearing cultures he dlatlnguiahes within the 
bend of the Niger* If we line up the vari¬ 
ous Bites which ha dlsouissss, they seem to 
fell into two ciesses: first, those which 
show an shundence of eton# impletwnts end no 
metal but iron; BDoondly* tboaa whicli yield 
copper and broEize as ttoII as iron, lack re- 
malnfi of a Noolithio character> end suggeet 
the rich Culture of Ghana which was so vivid¬ 
ly described by 21 Bskrl in the elev¬ 

enth century* 

DesplB^nes parsieteutly declares that 
metal working was introduced to this region 
by luveders who bult the tumuli end who 
diatlngutshed theLieslvaa by thalr brick 
end stone srchltecturo and tbelr fine 
weaving and pottery, as well as by their 
metallurgy (7QK* Various types of buri¬ 

als exound the iron workshopa auggeat for- 
eignara. Ihc area* howeverp baa been open 
to Cultural and raolel movements from so 
many dlrectiona that to explain Its edveuce 
into olviliBBtloD by any single invasion 
Eioema the height of folly* 1 ammot 

but believe that we have iicrc at least 

two levels of metal-working: the earlier ra- 
presenting; the transition froan Neolithle to 
Iron; the later* a glamorous medieval eul- 
ture with Iron/copper» bronze, and gold^pert¬ 
ly of non-Negto derivation. This sefi^tnce 
will eeeit more natural when X have abown* In 
a later chapter, the absence of copper ores 
in Negro teat ATrlca. the abundanee of Iron, 
and the highly sopbisticated technique by 
which Hold and copper were fashioned. 

Northern Mifferla may bo considered as 
the eastern end of this region* From Joa*in 
Bauchl Province* Mash reports an Iron hoc 
found els^tsen feet below the bed of the De- 
llmi River "at the ssm horizon* or even 
lower* then that In which stone Ufiplep&enta 
have bean found*- The same author mentions 
iron bangles, some of which ware eamanted to¬ 
gether* at a depth of fourteen feet In the 
tiu*beBrlnji waeh of the Forum Blvar {13^1 f** 
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TtM pnr^flen^a or atonift lurplrasonts equ^tea the 
fonur group of flnAs with t&A transitional 
Hoollthlo-IrOD period rtirtber wont. 

As yat I have fountl mlf Ofle other area 
wtier« iron fiftkea anj serloua ol&iis to antl- 
quity. This is the far souths 

Ihough the mo-dern smiths of Scmth 4frl- 
04 show only modest attainments^ their fore¬ 
runner b produosd iron at a rcmoto period by 
a procesB rlrtunlly utiknown elsewhere In the 
}^egTO ares. Lfumbva Caromp where Bart and 
del Crande (£9} howe found this eTldenoe of 
early emaltins^ lies within the bend of the 
Kafue Rireri in lha territory of the modem 
BAlIa. 


Though rather saall in its present dl^ 
mensiona, the cavern contains about twenty- 
two fa*t of stratified fiH- The bottos 
stratum p about five f&et thlctp boara ^rly 
FaleoLlthlo implements, ever this come sev¬ 
en feat of sterile clay. The next layer * e 
thin and undulating Ofie^ 1 naiades fractured 
quartz^ qUArtsiteS| sandstones, and iron- 
stoaeaj and yields implementB of the ^outh 
African l^oueterlan type, it the highest 
point of this layer we find the remains of 
the amaiting furnace^ an oral foundation of 
oherrod llmaetone hlooka frcR the eelllng of 
the cave. Tha fiirneoe itself, of which only 
the foundation atones remain in poaitiocTWea 
probably of beohlre shape p built of lime- 
atone blocks packed with clay. Ihe line- 
stone of the foundation has been burnt to a 
radg friable conditionp end the cavern roof 
to the we at above the furnace is charred and 
reddish. Apparently the furnace was demol¬ 
ished after every amelting, and the discard¬ 
ed walls ware dumped to the west of the 
cavern where the metal was probably cooled^ 
ati that the prevailing cagt wind of the dry 
season would carry the bad fuiaea sway from 
the workers* Aah* boweverp was piled to the 
east. Since no tuyereA or other bellove ac¬ 
cessories were discovered here* the site may 
have crlglnnlly been selected to give ^he 
bast possible natural draught* Over the fup- 
naec ll^*s a two or three foot layer of 
aolidifled furnace ash; then a stratum of 
flCEewhat gran tor tblcknesa containiag ^leoll- 
thlc Implements and pottery. The uppermoat 
layer of all yields several iron arrowheads. 
Stone Impleffiftnte throughout these atrata, 
from tha Uousteriam level of the furnace 
floor to the surface af the dapceits^ ehow^ 
unJfomsly mtxod^ tha esaentlal features of 
the Clen aray. Still Bey* Smith field, and 

Tilton cultuxeep with potsherds and doughnut- 
Bhaped dlgglng-^stlck weights scattered here 
end there. The stratifloati on seems to indi^ 
cate; firwt| a genial and probably dry 
periodp when crude Paleolithic Implemants 
were left IJI the csves nextp n re lay period* 
when e thick layer of clay was washed into 
it and nphodj livod thore i then e lEousterian 
occupation; then a period when tha furnace 
was built end implementa of Late FalBollthie 
and TleoUtblc ty^s were depoaitad; flnallyp 
a pbaae of ralettve droughtp when the ash 
and furnaca detrltua ware covered to a depth 
of two or three feet with wind-blown sandp 


In which Bushmen' and other peoples ooeesioni- 
olly lost their things. 

Dart snd del Grande place the atariLe 
clays In the Buhl period* and synichronise 
the upper ten feat of cave strata with the 
formation of the Kalahari Desert after tha 
3i^l rains. Within this era of desiccation, 
which culminates with the wind-blown sand at 
the top of the deposits^ they date the Ucus- 
terlan level at a mlniJMB of AOOO tha 

furnace deposit SDOO years later at tha be¬ 
ginning of the south African Neolithic. They 
go so fer as to suggest that these Late 
;»toiis Age cultures ■'owe their birth* amidst 
B Falaollthlq eavircnment, to the earliest 
ffietallurglsta In south Afries^^ 



>34cnir 


■wcilh^ 


iMtvidliic 


fig. I- CrosA-BAvticD of Ihm jmihme Cavflin, to 
Show AtrstlflDAticn (wdsptBd fTcm OS* p. 


In tflB* or the fact that no very an¬ 
cient remnins of iron hare heretoroFa been 
found in negro lands, Dart and del Grande's 
sensational date for th* Mmnbwa ftirnace 
Stands opea to attack. The authors seaia to 
have boea thinHlog upside dom. belmt so 
Unpreased With the antiquity of tha strata 
below the fUriiBee IotcI that they too readi¬ 
ly gave a great a«fi to the fumaae Itself 




drawing thot the fumsce ash, inateod of res¬ 
ting directly cn th* Houaterlnn floor sa It 
would hav* done If the smeltars hsd been oc¬ 
cupying this floor, has been depoBitsd on n 
higher level, separated from tha UoustOFian 
by sn Upper palftclithlo and Waolithic filling 
which la plsceB reaches s thickness of four 
or five rect. The only plnce whore the ash 
spproxlmstee tba UDUBterian isvel is at the 
kurfiacs itaeir. we Bhctild asaumo it seems 
to me* that the amel^era sot their fouada- 
ttoa Bton&s somewhat below the surface. The 
spot they aelocted happens to coincide with 
the euTAiit of the Bouaterlen deposit, parbeps 
because of the central position in the cav¬ 
ern, or because the bit of Mounterion floor 
here cjcpoBoa offered a more solid base then 
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did tHe stirrouading nil. 

AI)ot« thB tMTnnc^ W9 tia'r€ two or three 
feet cf ^ncloaed In Hind-hlcvn send 

vhieh contains pottery^ Bushman diggings 
stick vai^tSp chipped stone implements of 
^mLithriald and Wllton types p polished celts 
of iron ors^ and placee of Itmaatono faXlan 
frcaii the calling* Four or riye feet of such 
a deposit hardly eonvincee us of as iasny 
thousand years of antiquity. 

The only fact of great interest shich 
#S!ier^es froa a stt^dy of tha stratification 
is that N'eollchlc peoples | using the above 
essortRient of goods» certeinly occupied the 
csTc after Iron had baan fifficlted there. In 
Tlav of the knovn oTerlapoing of cultures and 
races in South Afrloa* this apparent ana¬ 
chronism need not surprise, It Is certainly 
not sa puttLing ea the altuatlen at Esulwenli 
In Sranlland ■here Iron banfi;les or 

rings are said to hare been found in ^close 
association^ with atone flat Siosi 

Uong the wastern approach to the car- 
ern lias a mass of slag refuse about a hull*' 
drad feat In length^ ahich has solidified 
Into blocks as hard as rook, A^t the cavern^a 
frontp and lomedlataiy outsidep we find tba 
nharred itarke of numerous other rurnacos* 

All this showfi great smelting aotlvity end 
the prodUQtion of a rust quantity of Irou^ 
but, as we know from other African sltag, no 
core than could have bean done by l^egroaa 
within a few ganaratlons* 

But cyan if we cannot follow [>art and 
del errands In their hold astliiiat«B of yearcp 
we still must agree that tba uumbwa furnace 
depoali is wary oLdp porhsps the oldest,evi- 
danoe of Iron-working yet found In HCgro 
Africa, and that It shows a type of metal¬ 
lurgy which differs aesentlally froE that of 
the modern Bantu. 

hone of the Iroo smelted at r.umbwa has 
baen rocovaradp hut ne know somethiag of its 
qualities from the evidence given by the or^i 
the slag, and the fluxing materials found on 
tbG site* The or* atecs to have contained 
about E,£< of silica and of fine cry¬ 

stallised haamatlta, which^ in turn, contain¬ 
ed 6Si of iron* Hodern Negroes, in produe- 
inj; wrought Ironp simply smelt the ore in 
contact with the charcoal fuel^ allow th< 
iron In a pasty condition li> take on a lit¬ 
tle carbon, and the pieces of slag out 

of it after extraction frora the furnace, 

rhe Mujubwa amoltarSp on the other handp em¬ 
ployed bone and quarts as fluxes, i>e not 
only find plaoeft of thasE i&aterlals at the 
sitOp but obsarve in the slag a high propor¬ 
tion of eslelum silicate derived frem the 
flux, which caused the slog to fall Into 
ashes on cooling and to set like concrete 
when It hacama wet* In the smelting procassi 
a flux neutralises the impurities in the ore, 
thus making tho slag more liquid and helping 


tt to protect tha droplets of iron against 
oxidation as they descend throu^ the fur- 
oeca -f while phosphorus derived free the bOT 4 * 
flux — apparently used by tho Mumhws amelt- 
srs — would lower the malting point of the 
ironp thus making It easier to osst. All 
xodarn iron and steels contain eoma phospho- 
ruB, probably ns iron phosrhtde In soluilon; 
but this should never exceed 0,04-0,06^ in 
good oDomarclal Bteal, or in steals 

for fins toolst^ Steela containing morn than 
of phosphorus may he "■cold short^ 
— that la* very brittle whan cold* 

Tba b^imbwa Iron^ therefore« niuat have 
been quite hrittlep since It was liquified 
and absorbed much phosphorus* Dart and del 
Irrande believe that it was no good for weap¬ 
ons or rough worKp end that it was cast into 
omamentB rather than beaten Into shape, 
rhey Infer that the natlvas treated it aa a 
rare metal, from its absence in the furnace 
stratum p and frem the presence of another 
ferroue luxury, apscularitB, which la rela¬ 
tively uselesa as a source of metalllo iron, 
but which has bean extaDslvely jr^ined end 
traded by the Southern Bahtu aa a cosmetic * 

I can sec no raaeon, howavar^ why the excesa 
phosphorus should not have bean ramovad by 
Bubsequent reheating and honmierlngj just as 
the excess carbon ia reduced by the modern 
SoutheaaterP Eantu; from whosip be It noted, 
we shall Bite several rafarances to Iron be¬ 
ing roughly cast before It la forged. 

In the surface layer ia the cave ware 
found five arrow- or Javelln-polnt a of mal-^ 
leable Iron, wholly unlike the metal that 
was produced hero* They aeem to be aasool^ 
eted with docoratad potsherds and stone 
implemonts of JHllton types. They itjay havu 
bean traded to the Bualimen or left here by 
NegroeSf but thair forms sra distinctive* 
Unlike the iron points of the local Balia, 
they have ac midribBp and one has a apirally 
twisted shaft, Th* lack of a midrib aug- 
^sts ft connection with the steel or wrought- 
iron arrowheads from en ancient Iron-worklag 
et l.esslne in the northam rrensvasl fd^Jp 
and with the small iron fipaarhaads found in 
Rill Wash Stratum Z in the l£auiid Hulna at 
Zlnhabwa [50},’ three hundred lailew to the 
southeast ^f |^lD;bwa. 

T*ie Iron and iron slag found In the 
earlleat deposits at Zimbabwe give ua a £aln- 
imum dating of ahoui the eighth century A.n> 
for the begiimlng of iron working in South¬ 
east Africa [50). At that tlmt* howt^ver, the 
local 'Iron was already wall advaneed, 

for though a few Kcollthic sites have bean 
found near ^^Imbabwe, nothing indicatwa that 
the Zimbabwe people ever used more stone 
tools end wespons than do the modern Ttegroae 
of the region, who use almost none* Iron 
objects continue in ebusilance throughout 
Zimbabwe's whole srchaeologleal history, 
their forwa apparsntly remsinlng the same 
[50] though they haw rarely bean pre- 
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served frost corroelon^ Home of them show 
lodleatloD of th0 i^bva type of aicelt- 
lEXg. StftXLley (501 ejid Doaoh (501 describe 
Zimbabwe Iron aa follows; 

’'Ferrous speolsiene Ttry from praotioally 
carbonless iron to medium carbon steel and 
hawe apparently been cade by forging do*n 
setTl^fusea^ or perhaps, oceaaloneliy fused* 
lumps of metal toaotherp All show entnngled 
9leg a though „ in general, leas than In 
modern srooght iron* but the ^aeral leek of 
hofcogeDelty shcva that tbay were not made 
from single lumps of prevtouBly fused metal- 
... This fitructare and the irregular dlstrl^ 
but ion. of carbon is consistent with the mak¬ 
ing of iron by the direct process, but af¬ 
fords no evidence of age- ?ron a^nt ISOO 

down to the direct smelting of iron by 
rtegrues at tbe prsaent dayj the prccess has 
been eseentialXy the same, and 1 knew of no 
way of dlstlngulsbing by of the micro¬ 

scope between early and late spec Isaens . 

only three other alleged finds of early 
African iron deserve mantloni. Wells (300] 
has reported the reimlns of old furnaces In 
-^sthScin FarJe^ Southern Rhodesia ^ but they 
are probably recant* A site thirty miles 
southeast of rrancistown, in the same colony 
(31) p Is somewhat more significant In tha 
Munbwa connection* since quartz found with 
tha iron alag sut^gaata the nae of n flui^ 
The metal ring* ’'alnsoBt certainly Iroa,*^ 
which Leakey (155) found in doubtful aaso- 
clatlofi with a presumably Heclithlc burial b 
the Sburru district of Keaya Colony* and 
which be loat before It could be studied^sug¬ 
gests the early uae of cast Iron there, 
though tna til lot le tribes not far away art 
said to cast rings of iron by the eij^ par- 
due proeaas* Uakay ^uggasts that this ring 
wcB traded into the Neolithic eommunlty from 
a foraiin sourgs, for ha round agate and 
f'lieace trade heads tn buridXs of the Oumben 
0 culture frocL about the sace period, approx- 
Utstflly 350 B.C. Since no stone tools were 
found itp ttc can hardly allow any dst- 

itig whutfyvar* 

Ne have only ihe jitorest auggestlOEi that 
ancient Sgypt may have obtained iron fron 
Negro sources. The word used for iron In 
the inscriptions at Abu SUtibeli on tht aoutb- 
orn front Itr in the thirteenth century B*G,* 
is bla-on-tabolj ‘•foreign raervel** or Torolgn 
iron;’* whereas the PTrajQld texts of the 
Sixth Lynnsty call iron bla-ea-pot, "Earvei 
from heaven.^ The latter term might indi- 
cota meteoric iron* It la not till the no¬ 
man period, 09 shown in inscriptiorLS at rjen- 
derah baaria?: cartouches of Nero, that iroo 
was called ble-nu-ta, '•marvel of earth" 
(250)/ The Abu Slmbsi tenn thus suggestf 
a southern imp or tot ion, but little wei^t 
can be given this evidence until E{C3rptolo- 
glats hs¥e easemhled all their data cnmetBlt, 


HlfeTOHiCAL HECQHD 

In the absanca of good srohaaology, wc 
usiat turn to MstcrlcnL record, For the 
ITastarn Sudan, this offers very little sidt 
The failure of coatemporary Arab authors to 
mention iron as an import to the Sudan^ 
though they frequently mention copper as 
such, confirna the fluggeatlon taken from ar¬ 
chaeology that the Negroes were aineltlng 
enough for theiueelves, El Bekri in the 
eleventh century (£5)/ whO| though he did 
not go there himself, left a very good ac- 
couiit of the country rrotD hearsay, says that 
the nativea of Sllla on the Niger hunt hlppo^ 
potamua vith iron-pointed harpoons, tiaqrlsl, 
however, four centuries later [194),’ glvSH 
us our only contemporary note on the » Etcgro 
Neolithic. He eleliias that the Tajo, a tribe 
of Zarawa which he locates ten days^ msreh 
east of the jD&untalnn in the central Sudan , 
iu a region throu^ whioh the ''Nile'' peases 
on Its way to Egypt, work In stone. Thaao 
wars probably the vaguely defined Zaghswa, 
near Kaoem and '^adei (102^ But for lack of 
batter evldance* theaa rumors do not merit 
further eonsidieratlon. 

For East Afries, historical data are 
much more suggestive, passages In the 

Parlplus of the Erythraean Saa (6P suggest 
that in the first century of our ere East Af¬ 
rica was importing its iron, Ono alludes to 
iron from Arlaca, in India, being traded 
with other Indian ^ode into Abyssinia; the 
other, to the ImportdtlOD into Nhapta Sprob¬ 
ably Kilwai perhaps Pemba or Zanzibar} of 
lances which ware made at Muza (Jdocha) in 
Arabia especially for this trade. Iron seema 
to have bean moving in the same direction In 
the sixth eantury* for the Egyptian nxink and 
topographer Cosmtis Indieopieustes UO)" says 
that the people of Aium in Abyssinia purvey* 
ed beef, salt, and iron to the oeestdv^illers 
of ^eaj — East Africa — in exchange for 
gold nuggets by silent trada^ 

When we com*? to the mdaLle Ages we find 
a Curious reversal, ^todleval commerce be¬ 
tween Indie and East Afries is attested both 
by archaeological data — sueb as the iw- 
lanee of Chinese porcelain* Persian glazes ^ 
end Indian trade beads at Zimbabwe [50] — 

and by numerous passage^ in authors of the 
tlJTK* Blruni [9a],'= writing his History of 
Indy in the early years of the eleventh cen- 
tury, informs us that Sozaanat, the port pf 
Kathiawar p bad becorH especially important 
aa e harbor for those who fared by sea be- 
tureen Sofala, in the country of ^aj* ond 
':;iiina. But the iron now ssema to he flowing 
eastward Instead of westward. 

Idrisl 1,86),^ in the sacond half of the 
t^wglfth century* says that the chief prod¬ 
ucts of EenJ ere iron and 'tiger' skins* He 
also reports that the people of Melinda end 
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on thft saw ccaa.t, sad 

Iron, In dasarising ^ofaXa ha gives 
very pertinent date^ Ha nays thnt the pao- 
pla of tho two ^mll coBatal to^n* of Jon- 
tama and DendenB. nra niaorably poor and llvo 
entirely by their Iron^ of irhlnh there are a 
^eat cnnnher of rilnaa in tha xaountains be* 
iiind thea, "^The people of the Islenda of 
Zan^i [Java] and of the otlver neighboring 
Isles GDiae here to soak Iron to talce to tha 
continent and islands of Indlap where they 
sell it for a good price* for It la on ob* 
Ject of great trade and eonaLUBptlen In Indian 
and although It exists in the islands end 
sines of that conntryp it does not aimal the 
Iron of SofalSj aither in abundance or good- 
noee or malleability* The Indians excel In 
the art of working It, In that of preparing 
the DLixtura of eubstancea by whichiln fiisioiQi 
the sort iron called ‘iron of India' is oh- 
talned^ ” The aane author refers to fine 
Hworiia made fros local iron at ial^r in 
Abyaslnla 

The East ATrican iron trade atlli eon- 
tinned in the thirteenth centnryj for Ibn 
3a^ id dasDribas a great Iron i&lne on ISonnt 
Kharnnlj east of IsAallndl* which produced con¬ 
siderable i»tal for export as well aa for 
local oonsnmptlcil {91) « Ibn el T^ardl^at the 
beginning of tne fourteenth century (90} pin- 
forsm us that '^the Sofela territory contains 
nines of iron which the netlves exploit^ and 
the product of which they sell to the Jaer- 
chante of Indiej who pay dear for it baceuHe 
it is harder and of a better temper than 
that of their own oountry/' According to 
Ka<irizl^ who wrote about a century laterp 
Iron was then exported hy tbe natires of 

Southern Kubie (261]. wben wo consider that 
e thousand miles of const separate Ualindl 
from Sofela, end that both these towns were 
exporting Iron in the thirteenth century, we 
can Judge the breadth of territory which 
□uat beire been af fee ted by foreign trade in 

JKtflls, 

Oolae back a few centuriee earlier, ws 
find another hint of this wide ponr e rce. The 
Chinese port of Khanfu (Canton} was destroy¬ 
ed by certain disturbances ebout S76 A.D* 
^From that time/' seye Kranbers (146) ”regu¬ 
lar Arab Bevlgation did not extend farther 
than a town which the Arabic authors cell 
Kola, failed espaolelly for Its tin mines ^ the 
position of which must be sought on the west-; 
ern coast of Uolaccaf ^la was politically 
dependent OH the ruler of ZabaJ, which cams 
la the early Axahlc rendering of the name 
Java.'’ 

'The earliest reference to Kalah which X 

yet found is that by Ibn Hoateh at the 
beginning of the tenth century, who nmem it 
as a port on the route between Chinsp, Jhva* 
and East Africa (91).'® About fifteen years 
later, Abu Zsld [osiitlons Kalah as a center 
of eomoerce in aloae^ cempborf sandal, ivory^ 


SI 

eoony* and '"kald lead" (91)* Thia netal 
was so called henausa it was said to have 
bean found In the fortress (iceln^a) of Kalab. 
It waa undoubtedly tin* Cne oiaj here sus¬ 
pect a confusion between '’J:ala'' and ".-Inlab/' 
since Ibn Sa‘id in the middle of the thir¬ 
teenth cantury attributes to Malah en ■excel¬ 
lent mllaabla me tal belled "kalahi, ^ ns 
well as stating that ''kala^l lead” la found 
on little Islands off java (91). Ibn 

SBrepion* about 950 A*0., es^ociatea .^aleb 
with Sofela and Java as a ecures of camphor 
(91}, From then on throu^ tJia eighteenth 
eantury, Arab authors often mention tber 
place in ccnntsction with tin and other prod¬ 
ucts* About lOOO 4 p 1>. * Ibrahim bin ^sSlf- 
3fib describes It as a ^eat island riid»ty be¬ 
tween China and Arabiap and inhabited by 
Indiana (91)+ Two centuries later, Yakut 
telle us that Knlah hae a mine of a kind of 
metal which exists nowhere in the world ex- 
cart in Its fortress, where snbres are forb¬ 
ad (91) ^ Enrwlni^ his coaterjporary ^ states 
that the sabres callad kelcUyyn am forged 
In Kalah* a fortified Indian tcjin subject to 
the king of China ^ and that they are the 
best In the world (9l) * At about the narta 
Ibn al Sayter dlstint;ulshes two kinds 
of "lead*' — '"hlact lend*' Usrub nnd fibar], 
and "kala*! lead^ whleb is better (91] 

The foregoing references deal wltH 
three distinct metals: lead;, tin, which the 
Arabs apparently confused with lead^ and 
iron or steel. The last is not Specifically 
mentioned; but I do not believe for a pmeaent 
that tin a^erds could be described as "the 
best in the world or that a tln-aopper al¬ 
loy would have failed to r^ceiva ti.ts deai^- 
nation of nnhoS p. the Arabic blanket tafm for 
copper, brassj and bronze* The swerda fort'- 
ed at Knlah irare probably made ^ at least in 
part I from East Africen Iron, which Idrisi 

end Ibn al ^ardi say was exported to Indie 
in great quantities, Ihn Rosteh strejn^'thens 
this supposition by piecing s:olah on t>/j 
trede route frDjn Africe to China, 

Thus It la very tempting to plae* ihe 
beginnine of iron*workine in ^est Africa at 
some tiim between tha sixth and twolrth oan* 
turiea and to ascribe It to the etlmulLis ' of 
trade with India, Arabia, and SthiopU* Tills 
woulc aU-OW a century or sere for the gTowtb 
of iron-workiiig at M^bshwOp and ml^t evan 
cover the ^urnhwa case to the aatisfaction of 
everyone except Part and del Grande* 

KATITC TEAPlfimAL RECORD 

Though we can hardly expect folk jnemory 
to have preserved any word of the earlier 
hlatoty of metnls, it may give us soma hints 
as to later diffusion* 

Native traditions of the origin of met¬ 
al working* Just aa those of the other 
crafts, Qhould hardly be taken et face value. 
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;Vil9A A nuftber of luforraeatA In a single 
tribe or area say tjmt their people learned 
iMj-tallurey from certain or their neighbors 
mithin the last eener*tlons, they are 

jprobebly rl^t» least va shonld be c^xb 

Inclined to beliero thee tbdii If they aaeert- 
ed that they had krewn tha art since their 
creation I or that surrounding peoples had 
stolen the seorst froc them. Hut all tradi¬ 
tions way consolrably arise end clffuse as 
elSMuts of folklore on their eceouAt ,snd ha 
□Rifled to fit the local fashion in culture 
heroesp trade-guild histories^ end other flc-^ 
tlonel patterns* Th&f hare hlatorlcal worth 
only after aXlorance has heen icsde for. the 
lieneral trends Of folklore end in so far as 
they mey be correlated with other types of 
data on the subject, 'fbs exeniplea i?hlch I 
hare oollected are too eoant and scatteredp 
end the foUtlore patterns too little studied, 
to allow this correlation. us review 

the fclloiiint notes with theee verds of cau¬ 
tion In jnlnd* 

Xu ^ast Africa traditions of the origin 
of metellurgy sesia very rare. The 3aya 1177) 
on the ^pper Kadal Hirer say that they J^ve 
not always worked iron^ old nsh In 191S tell¬ 
ing of a tlcae ei^ty ysera before when 
ehouider blades were used as hoes; the only 
weapon oociionly uacd was the how and arrow, 
it that time a slave was the price of a 
BIngle Bpear-head. They clelJia that the pao-^ 
pie T.ho Introduced iros-worklng cbm froa 
Gaza; PoupoD suggesta that these were probC'* 
bly Pule. Hativas in the Anecho district of 
fogo say that they lesrned solthing front tba 
Portug^eae; but those in the Togo hinterland 
claim to have learned it frasi slaves from 
the interior. The northern darivatlous are 
suggestive, hut we have not enough caee^ to 
argue this point with coafldonce. Indeedp 
one cesB IndlOates diffusion from the aciuth 
and east. Dledrloh ^eatennanii tells me that 
the Ewe beUeve that they did no iron-work¬ 
ing before they came into their present coun¬ 
try p whatj they flrat learned it froa the lo¬ 
cal natlvea; and that their iron is Still 
worked by these original iiUinbitents, who 

live among then and Speak a seisi-Baatu lan¬ 
guage entirely d if fa rest from J^ire* 

Tradltiona of an intertribal derlvatloa 
of iwtal ■orklog occur sporadically throu|Lh- 
out the Congo- Here the fclklora pointe 
mlnly northward end eastward. Johnston 

[124]'^ says that the Lunda and Xlokc trace 
their pifrtallurgy to Lilbalf;nd is the aast^but 
that all other tribes p from Ilajaareland on 

the south:-eSt to the ^Huana and Bal&ala on 
tha northeast* derive it froia the north* the 
Be Yaks, who do sot SisBlt iron for themselvea 
saeis to have learned suL thing from 
the norths perhaps from tha BaTake Tl34) or 
BoMbala [335)1 while the BaYanzl brought It 
to the iowar Kesai tribes, probably from the 
BaKubatBuuHon^} and Ba^cn^. Johnatonl 134) ^ 
whose pro-Haoitlc bias should be discounted^ 
l^sys^ "The Ba^ha strain has glvsn a ruling 
class to the BaLolo in the central baeln of 


the Congo. BaLolc Is said to oean ^men of 
IroB^p *lron workers*, and indeed nearly all 
the Be aristocracios founded by Hlma r-d ventur¬ 
ers have been aasocieted in legend with the 
latrodnction of oetal into a lend still in 
the stone nge^* Torday and Joyce claini (Se3) 
that s04oa of the tribes south and west of 
the Kaaal ware ignorant of netallurgy until 
rslativsly recent tlr^asp and have traditions 
of learning it from their neighbors; that it 
apparently diffused weatward fros the Awongo, 
with the BaSougo^ end BaHusns an possible 
"originators.** northern BaHunna, who do 

not amelt iron for theciaelvas, say that they 
learned iron^worklng from the sonthern 
Huene tBaKoni)* The northern Bft:a5alOp who 
have ebujidant iron mlnas^ claim to have re¬ 
ceived the art from the BaHusnaptheir neigh¬ 
bors ou the northeaat; while the aoutiisrn 
BaAbala aay that they got It from the Be- 
iBongo* The BaBunda trace their c^tnllurgy 
to a people on the right bank of the hwllup 
whom Torday and Joyce identify aa BaSongo. 
These suthDrs, however^ jnak« the algnifleant 
coflEuent that no stone iJtpieaonta are found 
In the country of the fialfbala or of thnir 
□elRhbors^ 

The people of Uganda and Urundi agree 
in tracing their metallurgy to an araa be¬ 
tween these two regions; the BaBundlpto tha 
kissaka dtatrlot north of them^ from which 
tha culture here Klgwe introduced the craft 
in tha reign ef their first king; tha Be- 
gandep to Bimyoro KKitaraK « Slstrlet rich 
in ore, where the Uuganda jprinca Eimnra 
learned the irofi*workliig which he taught to 
tha Bushbuek gens of Uganda on his return, 
iieyer tlS6) dates the introduction of irou^ 
worklnic into Urundi about 30D yaara ago; 
while an old native told Van der Bur^t (3dl] 
that ha had eesu wooden hoes and veapoaa 
still used when ha was a boy* Boscon be¬ 
lieves, In spite of native tradition, that 
theta were iron^workera In the southwest of 
Uganda even before Kintu's relgn^ Tha ini^ 
portant deduction here ta that Ruanda, Un- 
yorop and intermedlata regions seem to have 
bean a center from which Iroa-worklng 
spread both north and south. 

Fyrthor east, tha Hasel attribute the 
OPeft to an iitifll^ant who cacw long ago <185^; 
and the Nendl have tredltionn of the tim be^ 
fore they wrought their own iron, whan they 
bought tbelp fijxea and other iron goods from 
nal^hcrlng tribes^ and when their epear- 
hesde were very sitell and their diggiug 
tools of wood llS4).* In those days tha 
Nandi had only one blaoksolth. m taught 
the trade to scoa Uasln Gishu Uasal who, 
having lost their cattle among the UisdI, 
Battled among the Nandi end took up smith¬ 
ing. The tesal origin of the Handl scitbw 
CBlla to mind similar indioettoas among the 
ffaGhngge E107). 

Further south the WsKyajmiasl ralsts 
that long age they tilled the soil 
with wooden hoee* and that tiha people of 
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Tutu did so ea late as i$lO* In 1914, old i 
mu of the Wanlra-^ba Mid that Boat tool* 
irare of r.o-oA la their graadfathara* tide. 
Tutu and Irax^ba lie tojgathar on the aaetena 
□eatral borders of tba Nradea^l country- 
Their late kaowledes of aetellurgy thus 
eeoms to predlude a ireatern dlffusion into 

central Unpuifti'e^t, and leaTes the west or 
southaeat as the dlreotloa fron which the 
iadustry reached the Southern reNyan^tezl. 

In the Late Nyaaa region, the Uaers ' 
aasert that they fomarly had ao iron and 
OBed hoes of wooii or ahell^ while the Yao aey 
that they laaraed iron-wortlTie froa the 
Uvera, haTing preytoualy — eTen aitbln the 
aemory of aodfi old IndlYlduela living in 
19X0 — cultivated with wooden hoes 
The Eahonde claim to have derived Iron-iPOTlc- 
Ine from the ooaat native a* or fron the 
rscantly arrlwd Yao and Vatnja* 

The Ba The age in Portuguese Seat ifrl* 
ea tell of a pre-metal ege, and of the 

f rlnltlve Honwntia people of flcndvanei whOp 
acklns Iron, cooked elephants whole in 
order to tear tham to pieces (13J7|. Watsl 
aatlvas say (4^)*" that the Ntlozi (Aba- kwa- 
KtlozDp living on tha spit of land which 
sepsratas Santa Lucie Bay froia the aaa, had 
no iron a raw geaerstlons sgOi and that they 
i^ere attacked and robbed of their cattle by 
the Ll>onambi froa the malnlnridj who speelel- 
ized in irec-workiag and the iBsklng oi 

assegalB. Though this tradition includes 
the auparnatural thama of parting the waters 
to allow the invading host to cross the bay^ 
it is probably Baal-historical. 

Let ua now turn to the other side oi 
tha plctLire, to peoples who are doflnitely 
stated to have no tradition of the origin 
it iroo-worlcing^ or who clnim to hava 
practised the art from tha beginning- Though 
aoma of the Feng attribute the discovery of 
iron to tha Pyg^as in ramota tlces {£0],tha 
Pangwa ulalB, as deacsndanta of Idode-Sama, 
that they have always knentn it- They ad- 
Mti bowewer, that they arc surpaasad in 
□etallurgy by other tribee who axe cescend- 
ed froa JiMnwatiio (2s9). In the Congo, the 
Buahongo (BaKuba and otlioTa) relate that 
iron-working was reveBled in a diviiio 
dreoia to Woko+ their fourth tshlef In direct 
line from Cod, wall before their inigratloa 
southward^ wMla the BaSoage say that it wat 
taught to man by Efile Uokulu^ the Creator* 

In East Africa, Hotitledge tells 

ua that bis Kikuyu iufarsants could not im¬ 
agine a tlpm whan iron was not in ussp De¬ 
spite the boliBf of tha BaCanda that they 
theruSslves derived iron-working froa the 
iflSBt j the Tebur smiths of U^nda have uo tra¬ 
ditions of a roreiga origin of thalr craft 


I257K These two statasenta aug^fsat early 
iron^worklng north of the BaGands and asst 
of Lake Victoria, probably to be derived 
from the Horn of Africa. 

The southern BaNyaesiezl give iron-work- 
ing a divine origin, claiming that it was 
taught to Zina, the youn^r brother of King 
kakalaslnde, by Undlnl, the tutelary god of 
the foreata (EIS)*" When wa couple this with 
the tradition of the recency of iron Torklng 
in Irajiiba and Turu, we iisay suspect that the 
cxiLft reached thoBa letter dlatrlcts fron 
the aouthwest. This coscliielon Is subeUntia- 
ted by E.echs^s erplanation of tho use of 
druiE bellows in' Irsmhe — trade with tha 
Boutbwast — wbareaa the Wanlsaensu, north 
of Turu and Iraaba, have darived their bag 
ballowB from the northeast (SISI * 

In Kortbern BhodeslAp both the BaKaonda 
of the Ensempa District (164) and the BaTVa 
of Broken Bill Diatrict (170) Say that Lena 
the Creator^ instructed their earliest an - 
oeatore In joetal working- The Ba^to* 
further aoutb but of a nortbern ori^n^clalin 
that their first ancestor was Noto IhammerK 
son of Uorolong (amith}; and, according to 
Juned the BaSuto of Elain Lotaba bo¬ 

ll eve that they were created '’holding la 
their henda the instruments of the forge*” 

Ths ^Bcloag ("'aaitha'’? J of Beobnanaland 
have Iron Italpe) ae their totem, and are 
accordingly called Ba-B#tta-Tsipo or Beim- 
taipe, the *"30118 of the daneors^of iron*** or 
^the dancers of irofl-” 

The foregoing txaditioasi dismembered 
and fictitious though they be, give us one 
or two helpful suggeBtions. These are: [11 
that Iron la relatively late In ths cultures 
of the central Eeat African graaBlunde; [2] 
thst it entered the general Hyamwezl 
region both from tha southweat and the north¬ 
east ; (^} that It is likewise late In certain 
spots in tropical West Africa, notably in 
the old Ewe hoaelend end the Interior of 
the CamerooGSi (4) that eba Congo area in lie 
broader sense, as ths acano of the moat ba¬ 
wl Ida ring migrations and differencoa in 
cultural Level I is characterized by the wet 
varied metallurgical hiatoTles,1ron-worklng 
being old siocng soi» Dongo peoples,new among 
others, *nd transmitted in many difrerent 
directions; (5) that iron-working oaaa into 
the Cougc generally from the aerth; and |6) 
that from the northcastera Congo area^ 

rather than from the Nile or the Horn of Af¬ 
rica, CAM the iron-working industries north 
and west of Lake Vistoria* One dwrlves the 
general lapresalon that the northern Congo 
and the central and western Sudan form a 
relatively old iron-working ores; and the 
sftjsie my be suggeated for porta of Northern 
Rhodesia, 
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KOK-IEOE-WOPtaKG mOITF^ 

Thare axa only three iJOupa In 

all of Negiro Africa who Icsow aothlng of 
Iron-working: the PygMes of the S 4 iiatorl- 
al foraatg. the ^culturallj pure*^ BuiktnAn^ 
end the people on the is land of Fernando Po 
off lit, Caiceroon* I am not aim about all 
of the r^gior tribes; at any rate^ moat of 
than dwell tn eloae econooLic relation irlth 
local Negroes fron whom they say ranelva 
Iroa objects^ The Bualmaii e» — or were — 
generally Jnora laolatod» and the abaenoa of 
me tala la oerely one of their nuifterouB prlinl- 
tlYO traita « 

The lacK of loetal-irorklng among the 
Heroes of FarnaLudo Fo auggeats tso possl^ 
bllltieo: either the inbahltantA cat^e to the 
laland, before Iron was loiowa on the adjacent 
jnainlAnd^ or they lost It after their errlT- 
al. The flret alter native would be far fsora 
interesting* but I fear that It oannot yat 
be demonstrated. All tbe available evidence 
polnte the otbar way. fbe Fernand 1 ana ape^ 
Bantu dialectal denoting a recent Pilgratlon; 
their volcenlo ieland secaa to offer little 
or no available iron ore; and though their 
materiel culture Is superflolally inferior 

to that of the isalnland tribes* it eeems to 
he a degenerate offshoot of the latter* 

rather then e fully developed fteollthic. 
Their stona foras ere extremely oruda^ and 
they Jtaft their area in the saoa way as do 
Kegroes elsewhere* Koraover* tboy aaka a 
startling array of woodan balls* oloee copies, 
of the metal tells of the mainland (£ 70 ]/ 

From the Sahara to the Cape,ail peoples 
axcspt the three Jiiet mentioned either work 
irofi for themselves or reoalTe It in such 
profuaion from their next door neighbora 
that It la etllL an eeaentloi part of tbelr 
material life, second only to apiculture 
or cattle-relsing. The few poupe who do 
not worlf their own forges refuse to do so 
because of industrial snobbery or becaues 
they have apecielised along other linas eud 
find it easier to Import their metal gooda 
fraat tribes around them, not because they 
are etill on a Neollthio level, 

Whlla copper is produced in only s 
faw areas in Negro Africa* iron has a conti¬ 
nental dlatrlbutloii* But in some regions 


iron-working is weakly dsvaloped, Dns of 
thesa, oddly enQueh is the Ivory CoastpWhera 
none of the tribes do their own aiiteltlng 
(£66).* Fhoee la the eaetera part of this 
region — tbe Ignl* and the people in the 
upper basin of the Camo# —^ used to im|iort 
their Iron tbrougb the Mande^Dyoula from 
tbe Bobo-Dioulaaso district, but now buy It 
all from ^hiropeen traders (£66?* Llkewlst 
the Aehantl (3S)* and the peep la of nortbem 
Liberia now do no iron mining or smelting# 
One Right cmplXe a long list of Negro tribes 
who get all their iron from others; but prob¬ 
ably In every case we could explain thla 
deficiency by a leek of good ores in their 
own districts* or fipedallnation In mining 
and smelting smong their friendly neighbors r 
and In none would it eertainly imply an ori¬ 
ginal ignorance of metallurgy. i therefore 
neme only such non-smelt lag groups aa I have 
^atnerec casually from my notes: northern 

Liberia* Ajgni tSOfi}* Ashanti . Kdo (£75' 
Uameutu BaKwese (seSJ* ^Taka , 

isoyombe (isel,* BeHUAita (£83), QaHundl (136).* 
^anda {m, Shilluk (Ul* 303)*^ Langi ' 
danlasaneu (S16J*'' WaHyaturu (SlBl* 
Safwa (145)* lfa$andawe (75) Early Koranna 
Hottentots {e50)*** 


SPECIAL SODHCIS CF IRON 

Iron ore abounde In surfsea rocka and 
soils throughont moat of Africa aoutb of the 
Sahara* Though a complete list of tha 

tribes mining it would Include most He^o 
groups, and is hardly possible from the data 
at our dlspofisl we may profitably mentioii a 
few of the ehler iron-mining centers and tha 
klnda of ore obtained there* We usually 
find that a tribe baa certain favorite 

sGurceSp or that witbiu a given area certain 
coDHuinltUs work the mines and specialize 
in SioeltlDg, 


South Africa 

T 5 iua* though iron ore was pieottful in 
many parte of Natal, CSardlner says that 

the Zulu sxplolted it only in tha mounts ins 
around the haadweters of th* Amatifcqla Fiver. 
The BaVenda In tha highlands of the Trana- 
vaal mined and ameltsd iron not only for 
tbamselves but for the BaThonga and other 

sroupa in Portuguese East ( 13 ^,^ LiviTie- 
3 to no ( 160 ) reported abundant iron ore in 
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the Jaloiaho Hllla, Mued hf aafijr of 
Balouda. Tha lover Zan^ezi (luantit¬ 

tles of specularIte and rich black oxldo« 
Tha Inttfer occurs Mlnly aa tears or rounded 
lump a, only all^tly and when 

present In river beds lo Con&picuoua on tbo 
aurfoco (160)*“ Tbe BaSenga^ famoua iron 
vorkars, had eapcclallr fine sources^ scsar.e 
ore shoirins veins of pure jisqtel [160U Tbo 
ore In the Liadl hlnterlandf ibs^iietlte, is 
nlned and reduced only at certain places« 
such a$ ifevala and on Kt. Soangira 

At Klnbokwe near the Cacvaron 

In the early ’aevantiea (46)'* found the 

[iegroea dredging nodules of Iron-ore frooi the 
river beds at the end of the dry season^ 
smalt lug them In fumeces of ^peculiar shape, 
end export tag large truant It ies of Iron to 
the Lovale^ Tte seas traveller found tha 
TaVlra sending iron objeots and pottery to 
the joarkets of Urundl — an Interesting aa- 
sociatioii of goods, slnee ve Icnov that a>- 
jDong the tribes north and west of Lake Vic¬ 
toria sELiths' wives were often the potters^ 

Zast Africa 

OMwsron I46j found the northpestern 
part of Unyanyoabe a great iron-anfllting 
centar, which exported hoes as far as the 
East Ccaet. H* notes the abundance of hema¬ 
tite in Unyanweil, Ubudjwa, and Uluijftp as 
wan as at b:un£a la Urua; and the fine black 
sps001 ante of the h^nyttm eouotry* the pro¬ 
duce of which was very hi^ly valued, 

AiBOng the BeNyajowes^i^ the concentre- 
tion of ore In a northerly and e southerly 
center leads to speciellsation of iron-work¬ 
ing by tha bongo in the north and the Snra in 
the Bouth* Unylkn is an especially rich 
Iron-Elnlng district end exports iron 

to the Sofwa, who have no orea good enough 
to atielt, the WendJ find ore particulerly 
abundant at Kaptllol in Emgwen, where eany 
amitbs live (l£4l/' In the Uganda Protec- 
torete, aagnetlte occurs at Bud.oI-o Hill in 
Uasabe^ at Kegerlve Kill In Bukedi, at Jinja 
In Busogap the haojsatlte coed by the Ba- 
Genda cou^s froin Sualitdl Iron ore 

Is more plentiful In Bunyoro than in tta 
territory of the BaGenda, one of the facts 
which suggaat that iron-working osy heve 
been Introduced Into Uganda from Bunyoro 
but llmnnlte and other ironstones 
do occur at Eukongo and Jlnje in Buaoga^ on 
the Bugaya Islands, et Buvumap on Kavlrondo 
^y* and in Ankole (I3£l For the Kavl- 
rondo of Uganda, the sajoia Hills between 
Ehvlrondo and Busoga yield the best iron ore 
Thet used by tha Labwor of the tara- 
inajone group Is a fora of lljncDlte coming 
froin th* Torero Hills in Jie» thirty miles 
east of Lfibwor (£96h Though the Huk now Ick 
port a large proportion of their Iron aa 
wire, they for Jeer ly dug mst at their eupply 


from near the headwaters of the Uerlch Hivar 
{£4)«^ The Bongo and Jur have a greet a- 
bundanoe of rtcb ora | and export iron to the 
Dinka^ Nuar, and $hilluk llBlp^SOSJ who have 
Xittla or none. 

Angola and the Congo 

In the old days Dvombo siiithB got tb-eir 
iron from the mlnee near TBcuenJema in 

Southern Angola^ though nowadeya, whoA fto- 
cess to tbasa minab has teen out off^ they 
rework scrap iron from Eurooaen trade tllOg 
154), Thfl Ondulu people la the B1114 district 
of Angola quarry their ore from a single 
mountain which is the canter of boe-mkiog 
for a wide aree (£1?K The l^obambl of the Ka¬ 
tanga npaolallaed so strongly in iron amelt- 
log that they neglected to exploit rich 
copper deposits in their neighborhcod. The 
BciKgala imported thalr ora from the LnLunga 
Blvar (£50). In the Lake Leopold II-Lukonie 
regiDOp iron ore is plentiful and aasily ex* 
tractod, rich veins being found at as little 
aa two metres below the surface. The Bp* 
HolobolOp west of Lake Tanganyika, prefer 
magnetite from the Kabwena EIXls on Ut. 
lolo (£55}* Gaud (100) knowe of only one 
good source of tlandja iron. In Crlbiagul 
territory near Eaga Kozauba, where it ia 
quarried on the aurfsce in large pieces*Tha 
Ababua get their iron ora — oxides, 
tlmas CNeeurine in llmonite —* only in the 
districts of the Bubwa, l$obalia« and Soklbap 
and on the upper Toblmbi [lll)j** while the 
ICuku (£10)*^ derive theirs from mountains in 
the nortbeest of thalr territory* 

Central Sudan 

The blBcksmltha of Kacem foriaerly ob- 
talnifid auparficinl or# at Chlttati, north- 
west of Bir Alall, never from the Begana or 
fron the Oar Krada (56] while the Krede 
people * IfMrant of smelting ^ go to buy 
their iron from the Arab smelters of the Da- 
ganfl and the KboE^em^ where oxldoa occur on 
the surface (56)■ 

^^est Africa 

Though In Park's time tha native a on 
the coast near tbe Senegal never anelted ore 
for tboc^elves, but got all theirs from 
Europeans (£00),^' those of mat of interior 
'^est Africa enjoyed very rloh sources^yerbes 
[94] estimates that at Badougou siirfaca 
soils contain 1-533& of iron; auboolls tbraa 
feet below the surface, l,87jC; deep soils 
from native mlneap 0#: nodular iron ore 
ten to twelve feet deep, 45,6-55,0^+ 

Around Koicalla, in Bamhora territory, 
fiegroea smelted their own iron and erported 
it to neighboring states {SCO), and tbo 
natives of Kaarta found an sbundonca of ore 
near Khore (£13J*“ The Bobo-Dleulasso 
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61atrlot t as wb bave gmji, exporter! Iron to 
tb* iTorj Coast {^66 ] At B pTosLliiBiit 

aocLToB a day "a JoiiTMy fTOCt O 70 , Ic Toruba, 
all of tba Ttllftgera vork at niinliigi analt- 
lne^ or amlthln^ Nortbern Togo Is es¬ 

pecially rich ia ircDi particularly la 
Basarlx vblle ore in eastera Baaarl 
la poorer llfi4j* the faiaoua Abotau-Hjfor 
DOuatalEi of Euyarl coaBlsts aljEoat antlrBly 
of troB ora, and bas a dark reddlab color 
aborply eontraatio^ with tbo ablte qusrtzlte 
of the lUTToundlng oountry. Dapper (53) 

Bays that In tba li^ii^ota of Beobi north of 
Torra and Sierra Leoaa apd ooutb of Uon- 
dlngs, "on Donnalt d la oouleur de la terra 
dea BOntagnaa %u^ll y a das fflinaa da far at 
qua qo matal j est plus fin qu^sB Europe*" 
Cne of the boat spectaoular west African 
flolda Ltaa IB nortbeeBtarB Liberia, ob tbe 
edge of tbe b^dlBgo country, vhero, accord¬ 
ing to JobnatOB (133),* **the aoll la no far- 
ruglBOUS tbat It appears in icany pieces to 
be e aalid Baas of iron ore, ao that the 
baatan roadaaya traTersed by oen, horses^and 
dcBkeys shine like polished Betel, end are 
aLnoat iBpenBabla in the dry season, owing 
to the frl^tful heet which they radiate in 
the aunabina." 

North of tbe Negro lands in West Africa, 
iron-working la bat weekly developed+ ^ougb 
^areg Irons luitba now live Titbln tbe Band 
Of the Niger (?0),” tha Sahara Tuorag^ liv¬ 
ing In an area rich in Iron ore, amslt none 
of tbe Bstsl for thasujalvss^ and prasiunahly 
proonred all their iron fron the Negroes* 
Park {20^1 statas this to have baan tba caac 
with the Moors north of the Senegal* 

THE MIKING AND FAiRtlNC OF INON mZ 
Mining 

Iron ora asunlly occurs so near tbs aur- 
fnea that ebefta or gallarlaa are quite un¬ 
necessary, and anciant mining has left little 
trace. Ona of tbe few instenoee of elebo^ 
rate workinga o-ccurs at Akpafu, In aouthwest- 
orn Togolnnd* where natives In forBer tiBSS 
ddt more then one hundred winding ahafts In 
the ironstone niountains, sobb vertioal with 
eide gallarlas, others sloping or horltontsl# 
Thay hecked out the ora with long-handledp 
socketed iron celts, and pessed It up the 
vertical shefto in basHats, tba baarBrs 
standing in notchaa In tba wall of the shaft 
(214)^ At Daiiougoa, in French -Teat Africa: 
(94), Gtiners in the dry season sink pits in 
tbe ora-beerln^ etretims at or nesr the water 
leval end, tunas ling from pit to pit, or treat 
lumps of ore. Another axeaptlon is en an¬ 
cient iron mine near Lusaka (65), perhaps tx 
relic of the sfiBa culture which left the 
epactaculer worklnga for copper and tin ia 
tba 'PrettSTflal and Southern fihodaaia, ;.n old 
iron working ten feet deap and forty feet 
lone* has been found twanty miles aouthaaat 
of Franolstown (ell. Southesat of the SblB- 


honxe, between the Loango aod the Lubuzi.ore 
outcrops ahow traces of quarrying by fire 
Exploration might d lac lose auneroua 
old Iron mi nee throughout Ka^o Africa, but 
they would probably neTSr attain the propor* 
tiona of the copper and tin mlnsa of tbe 
l^enamel. 

panning 

The Aklkuyu (227)^* beat exemplify "^pan- 
nlag'^ for Iron ora in East African sands. 

They vaah It from daaomposed granite In a se¬ 
cluded and nerrow gorge< where they bava de- 
fleotad a portiop of the streaB over a sur¬ 
face of cliff detritus so thet "^Its aetlon 
can he brought to beer ee daaired a^inst 
the niaterial of the glacis at any level j, and 
at any point, throughout the greeter part of 
the length of tha gorea/' This artificial 
rivulet excavates Sand from the detritus end 
carries it down to the brook below* The 

woBsaii or child engaged in the paaging 
emootbee out a shellow baain In tbe herd 
ground by the atraam^ The side of this pan 
neoxast the etream bas a vertical wall, and 
is lucre need In hel^t a few inches by a 
little faaoe of sticks and grasa with an 
opening nine inches high in the Biddle« This 
opening Is temporarily olosed with grass, 
Vltbln the pan, on tba side away from the 
etreuBp the miner piles about ten querts of 
Iron-hearing sand. Standing with one foot 
JuAt outside the opening, and the other in 
the atraom, she rapidly scoops water egeinst 
the sand pile. Thus tha lighter Ingredients 
of the sand are wn&bed away through the 
littlB door Ln the fenoe, which is porlcdl* 
cally opened, while tbe henTy grains of 
hlaok magnetltft are left on the bottom of 
the pan. They are finally washed 1 q a gourd 
and dried on a flat rock^ It takes a Blngla 
miner about half an hour to secure a pint of 
ore. 

Thm WaltuBba obtain their cro by on Al¬ 
most Idantical xathod. The women divert a 
email etrcAm of water through a sarlea of 
little pits about ten feet spurt, each pit 
lower than the praeading and three feet in 
diameter# Placing the pay dirt in the pita^ 
they slice the running water to r^ash the 
sand and earth away from the ore, which 1* 
then dried and winnowed free of stonee* Ibo 
cleaned ore la wrapped in small palm-leaf 

f arce 1 b to hs sold for its bulk of corn 
151a)* 

In tbe following table I have indicated, 
cs for ns ny notes allow, tha klnda of iron 
ore mined by natives In various parts of Nb- 
gro AfriOHj distlngulablng between the two 
chief methods of procuring the ora — quarry¬ 
ing and washing from sand* I regret that In 
only three cases have I found nhemioel enal-^ 
yaes of tUe orea^ sad that the designation 
given tbe ore le often too vague for l»tAl- 
lurglcal eocyawnt* 
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Qccuixflflfla of Iron 

Pres 


or dIaca 

Pr» 

TTasbed 

from 

aand 

Gnorrled 

Beferenae 

Karir 



X 

IZB: p. 347 

LuanJca 



X 

6»: PP-41&-3.9 

BATwdA 



X 

157 

BalU 



X 

7ol. 1, 
p« 305 

KUabcInie ae«r 
BlTor 

Nodular 

dug 

from 

gra^ele 


46 

Funze HIIIa 
(Kjafufl reelDQ] 

^gaatlta 


X 

160: p. Sll 

Walteldte 

ka enet.lt e 



37* p. 170 

West of 

l^kfl KjAseii 

Specularlta 
(si>flcular IWLABia- 
tita) .yellow baefsa-^ 
tltftpina^etlte 
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TraKonoDgo 
(Soutbem Ba* 
NyaEEvezl ] 


X 


336^ pp.153-63 

SouthsTO Ba^ 
Nyoinrezl 


X 
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Cftptral aa^ ■as- 
torn BaHyuiirozl 



X 
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Kortbam Ba- 
NyexiwAZi 



X 
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pp.161-65 

Uenyema 

Fine black 
apecularlte 
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Pakhiindl 
{aastarn Gopf^o) 

Haeoatlta 


X 

4S: p* 336 

Vonltoiiba 


X 


2Xi pp,33£-35 

WaFaro 


X 
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ifaKinga 

UAgnotlta; aand 
and friable brown 
ora, daooo^sed 
enelae 
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Iklkuyu 

BIsok loaenatlta; 

Bom& llnbenlte^in 
dccocipoaod e^'nnite 
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Herdpblack 
ore on anrfana 
(oagpetlta?)laoft, 
red "fniKla" or« 
in Inyera in bill« 


X 
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QoculTenQa Iron Qts3 ^Qoat^ci^ 


'Tribe or placg Ore faghad j.uarrled. 

froa 

aaad 

aides Itieisatita?^; 
elvaya saelted to¬ 
gether 

Labeor ^ 


Bari 


Jur 

iraliCii^ • Tarnigtnsus 

Ngonu YlLlagej. 

Seuthem 

Uaeseagniio Bleek deb petite 

(Uioells H, I 
Angola} 

BoEoIoholo l&gne tit a Ida ^ 

Ilaonlte 


Baluba 


Llnontta and 
"^rlcher^ ores 


Lake Leopold IZ- 
Lukeclo region 

Upper Ogose Since» ^ 

aengeoeae oxldap 
e,2B;|C^ peroxide 
of Iron I S'd'*l^jj^j. 
water. eta,, « 


Uandje 


IdwoitatFagOa^ 

IrottJ; 

AlfiOSj 4+BS; 

CeO, 0^7%} 

Ug^\ O.S?tj 

I 

PfiSsf l.£S; 

Water end other 
volatile produota, 

Uengiie^ 41, 


Ababtia 


X 


Bays 

Be gam 

Toruba 

Western Sttdan 
{l4edlnfl»Bai&* 
nsako^Kltapete#} 


Pyrites; Isterlte 
(|»orl;"brown ore^ 
(richer) 
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SlOj 50. 

ito. ,es^ 
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Oxide 


X 


X 


X 


X 
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X 
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Dceurra&ea of Iron Dree 

(oont*d] 


TrilM or slace 

Ore Teabaii 

frojB 

5SS£ 

Quarried 

fieferenee 

Central Kigarian 
Plateau 

Black hHQiDBtite 
and lijQoalte 

X 

78: pp.U,37 

Tatenga 

Laterlte 

X 

2«4: p.£le 

foulse 

(TatengA) 


X 

S6i: pp»543-44 

Fouta 

Laterlte,ricb 

In iron 

X 

84 

nedougou 

Laterlte in abaete 
under aurfece^nodu¬ 
lar lioDulta . Iron 
aa :ferrlo ocxida^ 

iron ecntant 

SlOgp ISpiaS^irater 
at rod haat,l^«dS5&; 
tltanlufl dioxide p 
.aSfSt lliaa (CaOlp 

^^9%; pbosiiborlc 
ecldp .50:$; undetor* 
idned residues 

X 

04 

Liberia 

Ilmeoi te ^lOEigJietlte; 
ochrous ore;specular 
magnetite 
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suEyarps of mz procss 

Afi 1 E«iiLar;ced in tti* geaend e^«ptArj 
most modem |4egro Imci-siaeltlii^ differs 
that practl^fld Im tha atiolent LluabWd Ca^e^ In 
that it la parfomad vlthout a flax aad pro- 
dycea a apoi^Ry bloom rather than the liquid 
metal, «han we atody whet aatuallr heppena 
In the fuTZLaee , we find that eTen this ele- 
manter^ pr&caee la aot aa aimpU as It locha. 
Rather than merely the haatil^ of the ore so 
that the iron melt a a«y Ttoe. the earthy 
ifiatrlWt primarily a eariee of ahemlool 

reeotloiia; thouch, as we shall see, physical 
resctiooa are also eosantlel* 

Iron ores are uaualLy oxides « The mein 
d.eBider&tiia In smelting 1& to place the ore 
in close contact with some suhstoLnoe which 
will reduce it, that is, which will rob it 
of Ita oxygen end leaTe matelllo Iron. Rest¬ 
ing with ohorooal performa this funatlon ad¬ 
mirably * for the asrhon of the charcoal 
burna to oarb^in monoxide, which takes more 
oxygen froc the ore to form carbon dioxide* 
Ihle reducing action begins at a very low 
temperatyre, probably about S50 degraas or 
300 degrees Centigrade, thn taller the fur- 
race, howayer, the more efficient It id for 
raduoing purposaa, Largaly hecauae the car¬ 
bon lEODcxide has a greater chance to aet on 
the ore and the unburned charcoal in ite 
pessage upward, heat tag than both and reduc¬ 
ing the ora. 

The fooBt important phyalcal change p the 
melting of the Iron, normally ^akes place 
between 1130 degrees and 1530 degrees Centi¬ 
grade, This broed range of meltl^ points 
le due to the fact that the Iron, as soon as 
it has reached about 7£3 dances >:?ont igrade, 
begins to absorb carbon from tbe fuel, which 
proportlonatsly lowers its malting tampera- 
ture. The heated Iron slno absorbs other 
eXementS| especially silicon» phosphorus, 

sulpha, and manganese, all from the earthy 
matariai mixed with the ore p 

These elenanta entar Into new ccofounds 
with the iron end with each other, one of 
these expounds r mentioned in connection 
with thfl llumhwa aneltlngj is iron phosphide; 
and the presence of more than O,04-O*Q6?& of 
phosphorus in this foroi will make the Iron 
brittle whan cold. Most of the carbonoocurs 
ss eamantite — • iron carbide — and since 
this compound is exoeadlogly hard and 
brittle. Its proportloo end distribution 
largely dalantina the physical and mechan- 
ioal properties of the product. 


In modern oomiaerclal practice. Iron 
oontalning 1,73S or more of carbon Is called 
cast Iron; that contelalng leaa, steal or 
wrougjit Iron* oast iron hea a relatively 
low melting point and Is not malleable at 
any temperature I under shock or stress it 
slEaply breaks to pieces. Steel, to quote 
Boylston^s definition (39)/ Is "iron which 
is malleable at least in aotte one range of 
temperaturs, and in f^ddltlon is either (aj 
oaet into an initially uialleable mSHa; or lb} 
Is capable of hardeniiiK greatly by sudden 
cooling; or (cj la both eo oast and so cap¬ 
able of hardanlng." Unhardoned ataai which 
hna a total carbon content of lass than 0.9^ 
shows, under the microscope. lamin^ of 
camcntlte and pyre Iron; but if tho carbon 
oontont is higher, little pure iron is left. 

Hagroes usually make wrought iron 
rather than oast Iron or steel* brought iron 
la praduced In a pasty, not in a molton con¬ 
dition, la malleable, and contains so little 
carbon tbst It does not harden appreciably 
when euddenly cooled. Uoreovar, It is not 
homogeneous; it contains psrtlolca of slag, 
the nofi^otalllo Impurities of the ore. which* 
because of the low temperature of ameltlag, 
have remained entanglad in the Iron. 

SomctiiLea, howaver, Negroes produce 
steel, aither by accident or design* Many 
more native matallurgista will have to be In- 
terviawad and many more specimaos analysed 
before we can aay how often they do so; but 
I have encountered aoveral rafaTenees %c 
tempering and puddling — that la. lessening 
the carbon content of iron by rohaatlng — 
and both Bellamy {£ 6 , Z7) for Yoruba and 
Stanley {E451 for the MnBhona end the old 
Zimbabwe culture, have published accounts of 
steel manufacture and analyses of the 
product. Bellamy ^5 unique data will lead 
off my dlscuseton of omeltlng methods; and 
Stanley's, which iaclude microphotographic 
seeticna cf native steel and iron, will be 
Bore Intelligible if prcaanted li a geaoral 
dlscueslon of Negro steel metallurgy, after 
we have finished with the groesar mechanical 
aspects of the smelting process* 

Obviously the character of the ora may 
affect the prooess and the product; some 
ores, for axample, usually having «o much 
llsiB with theaci that they afs self-fluxing 
and tend to produce oaat Iron. XT you turn 
back to the table in the chapter on iron 
ores and mining^ however* you will aea how 
little Ittformation we have on this point; and 
I can only alda-stap the laaua by miggeating 
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tliatp to Jtid|?e froE. tlio esspirloal none 

of tbfi iron ores used bj FioEroes ere intract¬ 
able enoogli to alter the smelting technique 
very sr^etly* 

Haematic# — Iren oxide oocuxrliu? in a 
number of colors and fonca — is th# comnujn- 
®at andp at least froc the modem commercial 
standpoint, the Enost prontable- It has 
usually only a ¥ery ssall proportion of phos¬ 
phorus ^ thus faForlns the production of 
wrou^t iron or steely KegnetitOp blaolc and 
lustrousp ranlts next as a fnTorlt# of nodem 
sBiGlters. Though magnet it# usually require# 
rcaatlogi this may be nceo«cpilsh#d within 
the saelttng furaacfl Itself* Limonite, a 

hydrated fom of haoitatlte, bears s smaller 
proportion of Irodp and though It is usually 
low In sulphur It often oontalna e consider¬ 
able amount of mahi^anese* All of these ores 
abound In tha Kegro area, where others, less 
often brought to modern conmieTclal aaf-eltera, 
are also uead: pyrites, laterltei and lLD#n- 
Ite* 

NEt^TO smelting; TEcnniqu^ 

1 cow aek the reedar to follow me 
through a number of onelttng operstionsi 
those noat fully described in my nctes^ 
rhes# descrlptloos, though disconnected and 
tedious, will help hin to understand the 
table and the general dlacueeion which fol¬ 
low, In order to Elwe some feint semblance 
or oontlnulty to this eet of random, eiamples, 
I shall first describe smelting in the large 
furnaceB of the northwest and o-f Rhodesia ^ 
later* the operation ee practlead in the 
amalX fumacee and pits of other areas* 

Large furnaces 

Significantly enough* we find one of 
the moat adysfleed iron-aceltIng techniques 
in a small ooamDunlty where all the Efflnbers 
particlpnte In the industry, and which sup- 
pllas native marlsets o¥er seTOrel hundred 
ELllee. This iB the Toruban village of 01a- 
Igbi* on the south bunk of the 0ml River a 
day*a Journey from Dyo (£61* Though Ita in¬ 
habitants numberad less than 1^5 in 1004 i 
they knew of no other iron ameltersp and sent 
their wares to Oyo and Ibadan, and ns far 
south as Ojebu-od*, They say that they moved 
to their present location about IBOS frost 
near 2£enen vlllege, fouth of Oyo, because 
the ore here is better thao that in their old 
home* 

They mine at a depth of six or eight 
feet* digging down through gravels of nodu¬ 
lar haeEStite to a laminated shale bed which 
encloses the ore they desire* a very si¬ 
liceous haeseatlte. narin^ ttucen this out in 
pieces weighing three or five pounds, they 
roast it all night over flroH of green 
timber, pUclng about a berrow-full of ore 
on eeoh fire* Women and children then pound 
It fine In ordinnry woodea mortar# such as 
they use for grinding grain* screen It in 
Open-work basketry sieves^ and take It to the 
river for panning. On the river bank women 
dig holes two feet deep* fill then with wa¬ 


ter Eo Within a foot of the brim* and then, 
standing in ths boles* wash the ore in cala¬ 
bash treys with a circular, oscillating 

motion* allowing the lighter matter to spill 
over the edge of the trey. Other wmen wash 
the remaining heavy ^iranules by sluicing in 
ele*r water and agitating them till the 
water drawn off no longer shows color, they 
then take tbs ore to the smelting furnace, In 
which it Is placed while etill wet* 

The village has eleven mud-wallod Hoelt- 
ing houses,^ each twentyH.five feet long, alx- 
toen feet wide* lying lengthwise eaet-wast* 
with a door at each end* Between the wall 
end the lofty, thatched roofi ample spec# is 
left for ll^t end ventilatloa* The furnace, 
aaven feet In diameter, moesures nearly five 
feet from top to bottom, and Is eunk ebout n 
foot below the floor of the house. Its door, 
facing the house door and opening Into a 
broad exosvation ic the floor of the house, 
occupies about a quarter of Sts circumfer- 
enee; the rest being taken up by savan rough 
counterforts alternating with six openings, 
each opening about a foot and a half hig^s. 
and eight loohea anroas* sloping inwards and 
downwards toward the center of tba furnace. 
The domed top has at its center a hole about 
nine inches In diameter* A short distance 
below the curve of the top, the furnace Is 
bound with a twist of cree^rs to prevent 
cracking under heat* At the oeiiter of the 
furnace floor* an aperture three or four 
inches in diameter gives access to a short 
tunnel ishlcb terminates In a pit Just inside 
the rear door of the house * and is drained of 
rainwater by a branch tunnel which passes 
out under the wall* Other farnlahlngfl in¬ 
clude a small clay oven for firing the ven-^ 
ttlating tubes, a clay bln for the ore* 
fltaoka of charcoal^ calabashes of flux and 
metal, tools, mortara and pestles, and ars 
all usually kept around the wall« 

SmelClhg* which begins at daybreak and 
lasts till the evening of the following day* 
proceeds ns follows. Having utodelled on 
wooden rollers a set of vantilatlag pipes, 
t?ro feet long and one inch and a half in dle^ 
meter* and partially baked them* the 
shelters place two of these* one above the 
other, in each of the emallBr apertures 
in the furnace wall, slanting then inward 
and downward, building obarco&l around 
them within the furnace, and luting thoEi 
tightly Into place by a two^Loch thlcknsae 
of Olay* Tbsy then close the tunnel en¬ 
trance in the bottom of the furnace with a 
cone of damp aand. Havlug etarted the fire 
With a few live coala* they luts three psirs 
of ventllatiog tubes Into the furnace door, 
arreagifig them like the other tubes around 
the furnace, eeallag them securely lota 

place sad covering thair inner eada with 
charcoal. Hr now entore the ftirnaoe only 
through the elgbtoea venttlating pipes end 
loaves It through the hole at the top; and 
since the total area of outflow is laaw 
then half that of Intake, a forced draught 
la produced* 

As scon ee the fire hes geinad 


suf- 
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flcleEt atrenett, tla* soelteT# throw Into the 
furnae^i about two byahels of duircoal and 
fina pounda of aolected ellnkar fron a prevl- 
oaa azoalting^ Two hours lator, this riur Is 
drantL Off through tha tunnel at the bottom 
of thfl furnace- f^tid tha a&ne anounta of 

charoosl and cilnlcar are put In, This pro- 
cosfl la repeeted a third tlm. ciaklns & 
total of ail houxa of praparatorr fluxing be¬ 
fore the fuThacs In deemsd eanugh for 

ehaxglnjg with the ore. It npparootly aerras 
to nislt away any old acoretlons of slftf 

which nifty enotmbftr the fumnna valla. 


The first IcMid of ore^ about flT# 

pounds^ la added after riva ooFO pounda of 
clioker and two busbols of oharcoftl have 
bftftn throrn In. This comblnatloa la rspsnt- 
^ ton tlaea throughout the aiaeltinE period* 
The quantity of ore pat In at saeh charge 
ETftdually iucraftftes from flTo to thirty- 
riTs pounds, this niaxlicuci being reached on 
the elgtb chnrefi and malutslnad on the 
ninth and tanth* Two or three houra elapaa 
between any two charges^ but an interval of 
five hours is allowed hetvoen the tenth 

□hargB and the opening of the furnace.Before 
eaoh charge a sian descends loto the tunnel 
ana pierces the plug at the furnace bottom 
with an iron prlchar to draw off the slag. 
Clinker from the last three drawings — that 
■f It draira off before the 

ninth end tenth ohargea and before the 
traction of the bloom — le set aside to be 
used in a subsequent aiaaitlng. The slag 
most Tnlnable for future use ia the very 
last which Is drained away* This will 
certalaly be need; while the slag drawn off 
before the ninth and tenth charts is set a- 
eide for examination and aelectlon In day¬ 
light * 


With a wrooden crowbar abod with iron tbft 
smelters finally break away the oLay aaniw 
from the anBller apertures- than discard the 
ventllatlag tub^^s, open the furnace door 
end quench and rake sway the charcoal from 
the bloom* which lies as a red-hot csks 
e^lghlfip between jevaaty and eighty pounds. 

drag this out by means of a loop of 
green creeper, and chop It Into codfanient 
slses for future work. 


Hsrbord {Eej has reviewed the processes 
described above and axplein«d seTcral teohnl- 
esl phones* The roasting of the ore,he says^ 
drives off the combined water end converts 
ferrous oxide to ferric* Grinding and wash¬ 
ing reduce the siliceous residue from dsi 
to and increftse the pereentsge cf Iron. 
The cUnkar used ee a flux is ferrous alll- 
cate* that selected as the best containing 
the laaat sllloa. This not only helpa to 
seal tbe mstalllc iron egelnat oxidation* 
but also adds to the final yield much of the 
iron whieb the cllnkar itself contains^ and 
which would otbcTwiflc be lost* 


far the metallurgy of the procsse 
Is concerned,'’ aaya Herbord* ^it le similar 
to cuat direct prooesaesj the sxtsl being re¬ 
duced by charcoal* end then partially de- 
cerbiirleed In the ttasm furnace by gif 


fusible oxides, which also largely dephos-' 
phorlse the ii»tal. It is interesting to 
note how oon^late the dspboaphorlaatlon is- 
as the washed ore containing 0.033 par cent 
or phosphoms would. If anialted In a blftat*^ 
furnace, give s pig Iron with epprcximstely 
0*06 par cent of phosphorus, but, under the 
coualtlonB proTatlln-g, of coaparatlvely low 
temperature in the presence of oxidising 
fluxes^ this Is reduced to 0*01 per eent." 

Thus the sllicecus flux used by the To- 
ruba probably has the opposite effect from 
the bone flux employed by the ancient tSuabwa 
amslters* Essentlelly an iron allicate coib- 
pound With a low melting point, which acts 
as a good solvent for othar oxides* it re¬ 
move a phosphorqa from the iron dad tends to 
produce wrought iron or steel; whareas the 
Ihimbwa flux seams to have added phosphorus 
to the metal and to have helped to produce 
ceet Lroa* It appears that the two fluxes 
aerwed two entirely different purposes; that 
Of the Yoruba, to oxidize the phosphorus and 
so^ Of the corbonj that of laiabwa, to form 
s light and fusible elag. * 

ia probable,” continues Harbord. 
'That the metal narer oolleots in the fluid 
state on the of the furoscoi but as 

It ie reduced and falls through the bath of 
oxidising nu 3 C, It la partially decapburis- 
ed, Ita melting point raised* and the 

temparature is just high enough to enable it 
to gether together In the form of a matsHie 
sponge, from Which the fluid slag can ba 
tapped off from tlcne to tlms.*^ 

* Hsrbord oxpl&laa that when the smith re- 
paatedly reheata and hammers the iron he la 
"puddling^ it* removing moat of the remnicL^ 
tug silica and raduulng the carbon content 
from l.e% to l.OfBp The finished mstsl tool 
is "really a puddled ateel, low in sulphur 
and phosphorus. Hsrbord auggasts that the 
siBith can vary the decar burl as t ion accord* 
ing to the purpose of the tool n aonclu- 
alon unsupported by Beriamy^H publlabed ds^ 
script!on* but* if true, placing Tomban 
matollnrgy somewhat above the general Zi'egrc 
levaI. ^ 

Earbord tabulates the analyses of the 

ore, f lu 3 t *9 and Iron as shown on th« folloif- 
InR jMee, 


vrloa do not allow ns to atnta darinltalw 
that ttio Yoruba proeoss is uoliiiie: tut ws 
oortninly that ths us« of 
riiucas In thlo ganoral area la rara. if it 

followlns Qaaerin- 

tions would Include it. ^ 

At tho end of tti« alshteanth oenttirw. 
itineo parlf tSOO)' found the Baahara or 
dlneo at Khtnaiia aneltlne Iron a^ aip^t- 

clar furnaea, tea feet high and 
dlamater, hound abowe and ha- 
withea to present ruptura under 
^at. The hotter was a aballm pit in t^ 
erouod. Saven holes juat ahowe ^ound Ist“, 









cuMKi AgarcAw 


AnalTBiB of Pro Before and After Traatiaeiit 


Silloeoue residue 
Feroxide of Iron 
Frtjtoxlde of Iron 
Oxide of nianganese 
Alumlnn 
Line 

l.ia^oei4 
Phosphor lo odd 
Sulphur 

Loos DO Ighltlos 
(wotorI organio 
matter^ carbonic 
aeldf ato*) 
l^eteliio Iron 
Phoaphorua 


0» an mlaed 

ncBBted orOf 
before grinding 

Floaetad and 
Dulveriaa^ ore 

43.004 

33.10$ 

DPfora washing 

43.40$ 

43*60 

S3.42 

3. SO 

1.00 

1.00 

traces 


trecea 

0*20 


0*77 

0.10 


0*10 

traces 


traoee 

0*13 


0*102 



0*0£8 


4.50 



36* &7 

39.00 

aa.so 

0*057 


0.043 

ndlTBis of ^aahad 

or* 



Sillcooua residua 
Peroxide of iron 
Protoxide of iron 
Oxide of mangenase 
Alumina 
Idjne 

Zi£agDeel3 
Phoanhorlc e1d 
Suipfiur 
Ijetallla Iron 
Fboaphorua 


Ora TOlvarlead and waabed 

ready fo^furca^ ' 

13.964 

as ^09 

o-sr 

traeofi 

O^iSO 

0,50 
traces 
0.050 
0*014 
59.9D 
0*033 


Tailloge 

5e.4<W 

£a«bO tteta.1 metuLllo IronJ 


Analyale of Flurea 


AaalTBiB DfKetiTa Metal 



Clinker used ee a 

^elected clinker 

Dross clinker 


flux (the Last which 

from riret run* 

e»nt to eiKJil 


cmaes bwbt before the 

nioga of furnace 

heap 


rumece is opened) 



Slllceoue residue 

33.00$ 

49.94$ 


Peroxide of Iron 

10.00 

5.00 

6*14 

protoxide of Iron 

33.43 

43.65 

33*68 

Alumina 

7.40 

0.£0 

£.50 

Lime 

1,90 

0.66 

3*46 

JfegnealB 

O.SO 


0.63 

Phoephorle add 

O.lSfi 


0*190 

Ketalllo Iron 

36.70 

37.60 

30*50 

Fhosphorua 

0.056 


0.091 


Carbon 

Silicon 

Sulphur 

Phoephonis 

Ifongkneae 


Smelted iron brohan up in a 

oojiTenlent size, in ebloh 

BtntP It la Bold to ggLltha 

1.6704 

0.25£ 

0.000 

C.OlO 

traoa 


Piece of netire 

Chlael 

metal puddled 


b; smith at Otd 


1.0S2$ 

i.oeO$ 

0.0S6 

0.099 

0.006 

0.006 

0.01£ 

o.oie 

trace 

trace 
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with tlirsQ clay tubeg plagt4r^4 Into eac)i 
bDln , gaT0 niitlifttloa, whicli vac ccntirolledL 
daring by opening and ghuc tlag tbe 

tubed. The eis^tba formed tbeBe tubeo by 
p 4 storing e mixture of 0I47 end gireaa eroimd 
B acQotb vDOdeii roller, wltlidrAiiiBg the wood, 
end drying the tubeg in the due, A pair of 
fiqetskln beg bellows wae Lisad to a tort the 

flre^ 

Into the ftircaod the amelterA rirat put 
B 9 mLl amount of dry weed and narered it 
Tltb eberooal^ tba ore, dull red with gray- 
iah epecke^ wea broken into pleaee the olxe 
of hone* eggs end pieced In the furnaoe be¬ 
tween alternate leys re of cbarocial* The 

furnace wes then lit through one of tba YOntl- 
latlng tubes and fed with more cherooal at 
laterrele^ SmaXtlrg lasted for forty-eight 
houTB^ The larga, Irreeiilor bloomp sonoroua 
and of a ^MUlar fracture, with rnucb char-' 
Esoal adhering, yielded a ^hard and brittle"* 
iron or oteel, which req.ulred ^meb labor be¬ 
fore It could be made to answer the purpose 

Tbja desorlptlon, except for the lack of 
A flux and a dreiEi^ge tuniiBl^ sounds sug- 
plciouely like tba Toruba one^ with the seven 
ventilating holes, the tubas modelled on 
woofion rollers, the binding of elthes to pre¬ 
vent tha furnace from oraoklng, and the 

brittle product, rioh In carbon^ which ap¬ 
parently requires puddling before it can he 
forged* But let ug aeo what other observers 
have to aay« 

Dalafosse's account of the ^enoufa ^71) 
contains saTural unbelievable Items, He esys 
that although Senoufo anseltlng fornaoes vary 
locally, they are usually globular^ or coni¬ 
cal with rounded tops, open at the top for 
charging and ^Ith threw or four apsrtures ot 
floor level. Each of these apertures adEiita 
a pair of clay tubaa, held In place by a 
Iclnd of eliding pane, which are inserted as 
Soon as the reduction process baa begun* 

After quarrying, the smiths breek up 
the ore by oeane of granite blocks* They pre¬ 
pare their charcoal by burning treod iti amsll 
cribwork piles covered with earth and green 
plants., 

^o for, so good. But Dalafos&e states 
that sa the nolton iron drops to the floor, 
it runs into the tubes^ where it cools and 
bolidlfles* The spelters later withdraw the 
tubes and break out the bara of very Impure, 
spongy Iron^ Having quenched it itt water 
they bent it for hours between granite 
blocks till It la amooth and free from scorl- 
ss. ^ay than reheat it to rednesa^ plunge 
it again into cold waterp end hsjnraer it on 
an anvil, tt coELtainn acme carbon, and is 
*0 form of steel.** 


slag but would reduce so£>e of the excess 
Carbon which It would certainly take on If 
eufflotently liquid to flow Into the tubas. 
But tha whole process, aa degcrlbad by Dels- 
fosae^ la e very difficult and bad one; and 
O'^fotaavitch agrees In mj suspicion that 
Dalafoesa mistook the ventilating tubas for 
moulds. 

Natives at i^adoiigou, In the Eastern ^u^ 
den (941, snelt Iron In a tapering tower of 
grouted clay goEmtlitefl as tall as twenty 
feet and bb much as eight feat iu diameter* 
This asay wtend either on ground level or In 
a pit In which th* Bifteltera workp the sides 
□f which are then built up with slag refuse 
to the top of the furnaca and the Btructura 
roofed over with a pletform of poles and 
tdtapyd clay. A hole In this platform fraaa 
the pit of poisonous Six clsy ven- 

tllatlEig tubes» two feet long, jnoulded on 
straw forms and dried la the air^ are insert¬ 
ed slanting downwards into apertures evenly 
spaced ciround the well, about two feet a^ 
bove the floor* An opening opposite the 
malii door aids in extracting the bloody both 
of these entrances being closed during the 
Sfieltlog.. A trench is dug up to the front 
door to receive the molten slag* 

In praparatLoDp tha smelters clean the 
furnace bcttcnii arrange a fresh bed of ashes» 
and repair the tuyere onplaosmunts with a 
mixture of clay and seh. Baviug aprsyed the 
charcoal with water, they mix It with the 
Ore — ELoduIer lljconlte broken to places tha 
size of hens' eggs — la the ratio of alx or 
eight parts of charcoal tc on© of ore* Alien 
they have asssmbled this alxture on top of 
the ehcltar, they kindle the furnace with 
dry ixLllet stalks and pour charcoal on the 
smoky fire. They tbsn Insert the ventllatine 
tubes» clcsa tha door with damp earth and 
ashesr and pour In the mlxad charge, This at 
first nearly emothers the ftre; but the 
fumaae fills with gas^ and when the sueiter 
ignites this gas with a torch it strikes 
back through the charge with a blue flame 
which brings the furnace into action. The 
fire is then left alnne for the nleht to 
bum under its own draugjst, while the re¬ 
duced iron tricklSB down into the bed of 
ashes and accumulates ea a ragged blccoti^ 
wEighing about ninety pounds» beneath the 
Lake cf slog,. In the morning the smelters 
open the front door* draining the slag into 
the trenoh. Having opened the rear door, 
pried tbs bloom loosa* and puahed It out 
throu^ the front, they cool It with water 
and clean it of adhering alag^ aah and char- 
cMl, They later break it into pieces, which 
they heot in an opan fire under draught frot 
tha bag bellows, and work free of charcoal 
and slag* Cre, slag, oind orude iron at De- 
dougou analyzet 


The puzzling elamaat here is the cast¬ 
ing in alcy tubes, which lap3J.sa sn iron 
too liquid and too high la carbon to ba 
later beaten into shapes end contradicts tha 
author^s statoment that the product was 
'^spongy.*' The repeated heating and hammer¬ 
ing of the iron would not only free It from 


later at rod heat 
Iron as ferric 
oxide 

Metallic iron 
Silica (SlOf} 


Qzg Sia^ Crude Iron 

12. 

73.79 

S1*6S 37.33fl{ . 06,11* 

lS*le 3Z,S9 
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Ore olBg 

CE^AelroB. 

TitAnlum dioxide 



Lima (CbB) 

.OS 


l£Bgnesle [llg€) 

-39 


i^oephoric acid 

.50 .43 

*04 

Residues undeter- 

.09 


mined 

i^Ombuat Ibis 


-33- .3C' 

charcoal 

luBoIiible a | slag) 


E.3Q 


E^r€ 7V& tuivis a mucb purer wroutjht iron 
than In any of the fore^oin^ oases, Its low 
carbon content can only be explained by B 
SOIBHer proportion of charooBl used Iti the 
siaeltlnsj, v^^rtalnly the ramace ia tall 
enou|^ to produoe moltea cent Iron If the 
nstivea desired It* ryplcally for Ne^rro 
naioh Iron is lost In the slag, for 
there la no line flux to combine frith ailicd 
and other constituents of the ore and re¬ 
lease mora of the meteX* iVrcbi^t iron from 
a tistH^a forge at pedouenu analyzed LOlS 
pure iron* 

Jlrohlnsrd ($] has dssorihad nsaltin^ In 
the district of Kita^ BmnmnkOi and the B^oy 
HlYer in the dostern Sudan ^ lihere it aaldocti 
proceeds fflore thau oflea a yearj Just before 
the rainy aeasoDp Then agricnlturaJ. InLple- 
meets ere wede end repaired. The clay fur* 
naesj tiro or three notras hi^th, forty tc 
fifty oentiicetres In diameter near the hese» 
"’presents the aspect of two truncated conav 
placed one on the other« united hy a hul^ 
In th* Upper oon*.^ Sorerel poles propped 
s^inst It on the outside help to support 
tha walls* The Interior Is lUcewiaB bieoni- 
eaX, with the lowar cone sofraetlmea enlarges 
at Its jalddle* Bonesth lies a pit fifty to 
sixty centlmotres deep at the canteri sloping 
gently to ground level at the furnace door, 
to faellltats the raroTsl of the bloom, ilie 
tuyerea^ of Mixed clay and stMw^ Incline 
downwards through openings rive to ten centi¬ 
metres in dlftjuoter in the furnace wall, at 
about the level of a iafln^s waist. The door, 
nhlch ranaina open throughout the analting, 
plays a Ler^e part In ventilation, but the 
builders do not take advantage of the pre¬ 
vailing wind, and face their furnpees la 
every direction* The alsg flows out through 
another lart^e hole, whloh is blocked with 
oLay during the smeltings 

The ore — Uaually haematite containing 
70% of iron is placed in the funtace be¬ 
tween alternate layers of charcoal, and 
smelted lu about fifteen hours* is soon as 
the smelters extract the spongy bloom, they 
heat its outer crust Away and plunge it into 
ft hole full of wateri after which they re¬ 


heat it and beat It free of slag. Th« low 
percentage of carbon In the iron probably 
prevents the sudden cooling frcaa turning the 
hloon to hard steelp 

^ unusual furnace conatmctloA hes 
been reported rron :>aiide Tillage, near goulo- 
bajiD oa the road to BakeLp as^eln In the West¬ 
ern Sudan [£131.* Sftre the aneltors ,Irst 
dig a pit ei^ty c&ntiaetres de^ and dry 
the we Ha with burning straw* They then re¬ 
fill it with charcoal and atruw, cover 1". 
i?ith ft layer of clay, plarcft this layer at 
the oentST, and place upon it chAreoalpstraw^ 
and wood, the latter Ln pieces leaning 
fti^alnst each other. It Is herd to aee the 
value of the clay partition* aapaeiAHy ainco 
aaffancl’s description lesTea much to he Az- 
slred* The partition night possibly prevunt 
the Iron from further carburisation after It 
has dropped to the bottom of the fumaoe, 
Having built the fuel up to a certain height, 
the fflaeIters add tha ore-, then build around 
this whole charge a clay furnace three and 
one-half or four metres high, in the fors! of 
a truncated cone, pierced et the bottcan with 
aBTcral ventilatliut holes. They fire and 
feed the furnace for ei^t or ten hours, da¬ 
me li ah it, and extract the bloom- Thou^ 
this product la very good, they smelt Iron 
of a somewhQt better grade in a sensII cruci¬ 
ble, In which the ora, mix^d with charcoal* 
is reduced under drau^t fre^a a set of amall 
ballowB* This probably allows a more care- 
rul control of the oarboa coataot.^ 

Smelters at Akpafu, In southTestern 
To^olftnd (£14}, employ the t-iJthJilqua connen 
in tha interior of the Icstsrn oudsn. The 
fumaca, with a door at the base i? 

bottle-shaped naek. Is four feet hlghp throe 
feet Ici diameter j but owins to the thiokness 
of the Tells the chamber hns a breadth of on¬ 
ly a foot and a half- Six holes near the 
base give ventilation. A footway around the 
furnace is guarded fron rainwater by a low 
mud wullj and oovtred with a low, flat roof 
through which the chimney projects and on 
which tha emeIters nay work. A woodan slab 
may be placed over the chlMuay to keep out 
the rale* The same ijeiieral type of fumaca 
Ifl used by the Lolobl {!£?] of Togo* 

Tha Smelters begin by flLlln;^ fur¬ 

nace with charcoslt lighting the fire at the 
door, and cloaing the door with clay, leaving 
only a Email duct through which the slag 
may flow out. They then pour broken or* 
through the chimnsy and cover thin ore with 
charcoal* They smalt for ebout twelve hours, 
□ccasionaXly poking the fire through the ven- 
t Hat Log holes* '^en they Judge the procaaB 
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Captain Wild, ‘■be fioda the rvsnLiiB of no-nnai wboVT—grocnd KTlIilixg fiLTMCfla all lonri.r' tbe Gold 
Coast and iabduti, daecribaa at ibocponij nLihanti, a pit Tight f«t daap which ha brilwraa *ia ilao uaad 
far BHltlng i™* Slnoa it ahows no satmi of draiDliie off the aiag, vwatUatinst or Hxtraatiag tha bloow, 
4&d aincT th* local natlvag Til tcEplwia it u u old erniu bln, CaptfelT Vild^a brliaf mj bt dorubtad- |t 
tha bottcB ha fomad good auplar of alTgi but tbaaa Hy hm dipped into tha pit aao idahtally, *icoa 
Qthari wara atma axouid tha groohd not rar fm the plt^a uuth (30b o]i. 
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tcEpIeifl I they oresjt ^ne clay from ooor 

and ral» (mt tba ssiall lumps cf Iron iiblch 
boYc Bunlc to tho bottcoE^ 

ttic BiaeXtera at Bfistrrl In rogo (LS?] 

USB A cylindrical fnraae* thras or thrao and 
ona-bair mat res blgb^ to tbei top of nhieb 
thay climb by a stubby polo Isanln^ a^inst 
thfi outside. Seforc ahar^jinsi tboy coTer 
tho floor wltb sand to keep thB slag frosi; 
harming the walla« and plug with clay stop¬ 
pers the ei^t or nine ventilating boles en¬ 
tering near tbs bottcaa of tbs furaaea^ tbs 
obarga is elaborate^ poured In from the top 
In tba following order: two baaksts of char- 
coal I aaveral amfulls or atiak:a about tbrea 
oentlmF^tres tblck« two baalcata -of cbarcoal. 



rii^. Furnfl^v; ikpafu (raurmi fron ai-il. 


B^Ton of iron ore, one haji^Bt of ohar- 

coal, five baskets of iron ore, fiome burning 
oharcoal^ aud ona or two bnakata of cold 
charcoal: giving a total of 1.4 cubic nistrea 
of charcoal end 1^0 kilograms of ore, the 
rira, thug started frem the top^ burns with¬ 
out bcrllowa for two days, regulstcd only by 
the cpenlne^ and uloains of tba holes* On the 
third day the blocm fall® to the bottom with 
a loud craab. The smeltera pull It out and 
St once throw sand into tho furnace to pro¬ 
tect the floor. Though the blom wolgixH be¬ 
tween 25 and 30 kiloftracis, It la studdef 

pieces of chnroosl and slag and con¬ 
tains little more than 20 kllogTems of ua^ 
obl€? me tel, £4'^ of that actually In the ore* 
unioft fl arclth has beaten and picked out the 
Impurities, he '^oulds*^ the Iron into balls 
about the slza of the fist, eorera these 
With JadKcta of dried srass and oiay, and 
Icovea them in bla fire for several hotirsp 
This alow beating away ftm. air can only 
aen’a to allow the iron to absorb more car¬ 
bon fremr. the free oharconl embedded within 
it, thug baeocDing hnrdar and possibly more 
suaceptlblc to tempering; ?diile the elay cac- 
In^ prcvi^nts oxidatloh of tba sjctal. 

The naople of Bagmc district In oantral 
Cucusroon amelt iron lu e large reetaa- 

gular furnae# eovared by a gabled hut* Tba 
fumaca stand® in an artificial hollow, with 
Ita beck of bed-earth and it® other thre* 
aides of bostan clay mixed with choppad 
grass. Its asctcrnal dlmensione are four 


feet aoross the raeOp flTB along the side®; 
but the thickneas of tba walla diminishes th^ 
chamber to aeercely two by four. K slope of 
ground lead® down to the entrance* At the 
top are the bole for charging end tbs tube 
for the e®capB of gas p while two pair® of 
bellow® rest on Solid earth at the rear^ with 
their two lOHg tuyeres leading down into the 
fumece, 

After each operation the sapeltera coat 
the interior ‘tflth a ll^t wash of clay, beat 
the fire-bed hard with a wooden mallet^ and 
lay upon it n thick bunch of dried plantain 
leaTCE to acootsiodate the tuyeres, which are 
luted Into the top of the furnace. They than 
ssraad a leygr of amaltlng refuse over the 
plantsIn leavew^ and clcse the door with 
place® of diocarded tuyeres plsistored up¬ 
right against its outer border, ’.Tlth two 
e^gall holes pierced between them to act at.- 
supploteantary gas escape®. 

Having kindled ihe fire by throwing a 
raw live ecuIs qc the plantain leavea and 
blowiiiG than gently to a blaze, they gradu¬ 
ally fe?3d in the charge — conslating of 
half Ore and half Charccal|, or sono kernels 
if charooal la scarce — and work the hol¬ 
lows at full preasuro for twenty-four hours^ 
Tflthout making any teats of the products, 
they then withdraw tho bellows. prise out 
the tuyere®p and throw water on the furasca 
front* After half an hour, they break tha 
cley bar® frotti the entrance and drag out the 
bloom with a hook- It emergoo as two long^ 
Irregular masseg, connected near the end® by 
n short barj end ifei^s ebout sixty pounds. 
The Steeltera break It up with hmamere and re¬ 
move the lumps of slag, as soon as the blocm 
lies been extracted, they prepare tho furnace 
for the next na^eltlng, eineo Iren le In con- 
etent damarad. Eagan ore and sing analyse: 



ore 

Sl^ 

Fe 

^D*7E^ 


sio 

56*72 

16*04 

Un 

0.53 

£.37 

CeO 

0.00 

4*22 

MgC 

0*00 

0.60 

P 

0*04 

0*36 


T]i 6 Lose of Iron in the al®g is pathetic. 


the aeveral Bays aub-trlbcB In Cameroon 
dleplay several varlet Iona in the saeltinn 
tec^lyue (115, 272),■ The Begoto ere the 
aoBt divera® the only known tribe in 
the southern and eastern Cameroon who use no 
bepewGj but nix clay ventilating rlue®. end 
taka more than twenty hour® to smelt one 
batch of oro. rhe other three sub^tribes 
noted — the Eaya^Kaka and Baye-Bull in the 
south, tha Baye-Kela In tho north — eti^Loy 
a set of throe drum bellows blowing into a 
central tuyere, and ateolt in conBidembly 
leas time; tha Baye-KaU in five and a half 
honre, the SoFuthera Bays In nine, rhe Bogoto 
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In HbauLp nesr adopt 

tbe teehxtlfiae uoe^ by theaa nol^bor^/ Both 
the Baya^Kalja and Southam Bay a have fur¬ 
naces of unnaual fajms. (272) ^ vitii than 

ona furtmce in a amoltins hut for ^aat«r 

sociability and produotlon. TtLaaa fumacas 
are also imiqua Ip belji^ built around a cen^ 
tral post which forma the chief aupport for 
the conical roof of tha hut; wharaas the 
Boj^to ameltlnj^ ,hnt la rectam^lar and con- 
talnfi two furnaccfl et moat* 


flnrliXE laouth, ttore charcoal le added at In^ 
ter’^als during the so^alting, which usually 
lasts froQ the isiddle of the afternoon till 
late the next morning# A. hole is finally 
thrust in the door to allow tha sing to flon 
out* the door broken antirdy open* and tha 
hloocL|, about the size of a child's beadj 
dragged out and away. 

The southarn sub--tribes* especially the 
southern sectIon of tha Baya^Bullf are the 



A 


Fig. 3 « lUrDA»a ID T&eo* 




•c 

Sp b, Bohyerl; c, lolcbl (aftwr 164). * 


The Bogoto fumnee la hot tie-shape d 

with a narrow aeek broadartlng at tha nouthp 
end is built over a pit which narrows toward 
tha bottodi It has a semicircular door at 
ground level* and four smaller openings Just 
above ground for tha ventilating flues. A 
sloping trench Is dug down to the door for 
oonveitlenc# in work lug and for dragging away 
the blootsip one Bogoto fumae* observed at 
Ssengotn la buttresaod with atones up to 
ninety-five centimjetras above ^ound* with 
ropes tied around them; and its fourteen ven¬ 
tilating flues* two of them in eecb hole^ 
project upward el^ty-flve centimetras to 
the roof of the hut. 

Before charging* the pit is heavily 
lined with a mirCura of water and bleck 
eerth. The tuyeres — aoet of them newly 
madfip thou^ ecQ^a of the old ones may be used 
again — are wedgad into place in the five 
openings by icaans of old tuyere pieces; and 
the door is plastered up* with one tuyere 
stuok Into It. me furnace la then nearly 
filled with charcoal* and a pile of broken 
ore la heaped over thla* restlag on the 


most active Iron-saLeltors of the whole Bays 
group* smelting so much iron that they can 
Bell It vnry cheaply. Poupon 1177)* In 
writing of the Baye in the £2^B1 mou district 
— which* sc far as J can gather, la in the 
southens part of tha Heya area *- says that 
they rase It Iron In a pit filled with alter¬ 
nate layers of cbarcoal and pyrites* with a 
air of drum bellows on each aide. sarttBLan 
nsl recLarka that latarlte is the most eota- 
mon 3aya ore* but that "brown ore** (hsama- 
tlto? pyTltosf) Is Bomewbat richer. T'eaflBLann 
(272)* howavsTp gives the following account 
of the Baya^Baka* Implying that It holds 
also for their DBighborSp tho Baya-Bull* Aa 
X have remarked* the fumacss are arranged 
In e round hut with thoir bucks to the j^at 
which supports the conical roof* They are 
united by a bank of clay which makes a oon- 
tinucua platfora around this post, Each te 
pot-^^shapad* one metre high and balf a metre 
broad* with walla six oentlmetTes thick, and 
ancirclad by an iroti band which is bound by 
cords to three long upright stakes* one be¬ 
hind and two et th* aides* it may have 
either a loxenge-shaped or a lene-shaped 
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laouth^ Eiiid Is niaiiisd acflOF^dln^y* To closo 
thfi rumaca a wall of eartb thirty aaotl^ 
EL^trea hi^ ia built up balow and ±0 front 
of tlio door^ with its tnro enAt^ Hissting tho 
fumaoo^ Against tbo front of this is 
plastered a lump gf clny to atjpport the fun¬ 
nel-shaped tuyaro, into whloh blows e set of 
three ain^lOwgbfSzitaored Arujn be Hows ^ adjustod 
on A horizontal traaowork of stinks and 

withes* Dry grass and oharcoal ore set In 
the hollow formed by this llttlo wall, hafors 
nnd beneath tho tnyere nouth, and the tuyere 
luted firmly in place as tho Uttle vail is 
built up to the top of the fumsce door^ 


the bodies of cloy rather rJisn wood and work 
their dtaphragma by skin loops instead of 
stloka* The hallows blow into a funnel- 
shaped tuyere^ about sixty cantliiiBtres long, 
with a largjar mouth than that of the south¬ 
ern forn^ the tnouth being supportad by an 
old tuyare placed upright Just outside the 
furasce door* Sefora each operation^ the 
sEeltars repair the fum&ee , closa the door 
^^ith fllahs of olay, and lute the tuyara fliro* 
ly In place between tbam. 


is 


sign if leant varlstlont however, 
in the handling of the ore. Instead of 



4 . furucos, ft* Lfibij b» Jut; e, Bm&* (rednvu; a* aft« 5$.- b. o* aftor £ 37 ), 


Tha smaltBTs charge the furnace three- 
quarters full of charcoal; then fill it with 
brohan ora, and light tha fire by a live 
coal thrust throuj|h tha tuyara, the little 
pile of grass and ohnrecal acting as tinders 
?or about nine hour a, relays of aan pump the 
bellows skinm up and down with long sticks, 
after which they break the door open and 
hnul out the bLcom* 

AjQoag tba Baya-Kala in the north, we 
rind iron-aneltlmg only in a si^all territory 
Want and southwest of Buar (£73). amalt^ 

ing shop, a poorly-built, round hut with a 
conical rocf and a central post, usually 
atanda near the iron Tninea at sone distance 
fr« the Tlilaga, and close by a stream, in 
which tha powdered ore can be washed and tha 
blooa cooled. The furnaco has a Bead-- 

circular ground plan, with Ita flat side to 
the front nod Its curved aide near the cen¬ 
tral post of the hut. It la 3 metrae high 
and 113 centimetrae broad, though Ita vary 
thick walls allow a breadth of only 36 cantl- 
oatfea to the ohamhar. The door Ifl 56 cacti- 
mntrea broad end 48 cantimetras high. 

Like the southern Bnye, the Beya-Kala 
use e get of three aeparate-chembered drum 
be How B fee taxied togetherj but thougb they 
make than of the ssme shape ^ they feshlon 


^r^ly frt^tog It uv, as do other Bovt 
meIters, the Ba^a-Kala grina it to a fine 
dust, eesh It twice in the etreeja on t»cr 

thorougjily, end jnix 
* eertalii root which hss 
probably- only a D&eioftl value, Haviae filled 
ehareoel and edjueted the 
klnaie tha ripe ajid begin to 
feed ia the ore by banifulls. ia “he fire 
eloke, they edd nora opt and ehatetjal. Blue 

escaping from the 
furnace and froB the chicks 
round the tuyere, eod the oaeliers relij^t 

and a^dsTf f^es so out. if ter flva 

break down tha door 
hloon, The speed of this 

used («69)> probably 

- their iron, only those south 

?r* *i^***^i^within ran eat years* rhe 
place a are in foddo sed l^e 

eonparlaon with 
thft aTallatalo ^ouroaa of ore* 

^alters dig th* brown ore froo the 
sroued and bring it to town 
1& baskets. It ooataloa &7.9^ of ij^^ 
oxide, 11.82^ or elsy, a.Sl^ or alllolc neld. 
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of tiienlG aa3.fi* X.031& Qt MftnganaEe 
protoildCp ajifi less than aacli of water ^ 
s^jlpJiuTp EiA^aaia* and other ImFurltles. 
Titanic aolfi fiatars the aria It in^ pro-case^ 

ainea It ereatta an Intractihle slag, ihe 
aneltera prepare the ore by breaking It up^ 
roasting It for four hotira cror a hot flre^ 
and hreaktng It to still smaller places^ 



yifl, 5, ^^n^Hco: ttagos4* A* auction of a^cpalt- 
ina fmuce, ihovlng ^Eedicinas” at bottctt^ b, 
PedsBtal bflilma. 


The gablod ameittnf'-hut 1» three cr four 
isetroa with the ridge-pole aupp/ortefi 

by two posts. Th« furnace tg arectad over e 
pit T& em, deep and 1.86 &. breed* at the 
hottcHQ of which la a chamher W deep tor 
the sjceltlng "nsedioines^*' After fllllag the 
pit with umhrellH leuves^ so that charcoal 
Ofld other refuse eac be more easily removed 
after the amoltini! and the *^ 0111011105 ^ kept 
cool and clean. the ameltora plant e circle 
of banana or plantain limbs, rive or alac 
feat high I around the pit to fom the walla 
of the oven. They set these posts very 
oXoe* together* tying them together with the 
leaf-atom bark of the rapble tree and fasten^ 
ing them hy ropes and pegs to 0 circle of 
thick atokea on the outside* They then bind 
the furnace with olaaus vine above and below, 
ajid carofully fill the interstices with small 
stems. Having cut hols 9 in the fumeoe near 
ground level* by making adjoining notches in 
pairs of pchsts* they ineert In these holes 
sticks about 1.85 m. iccig* covering the In¬ 


3 d 


ner ent of each stick with a piece of plan- 
tsln leaf sheath and supporting it with a 
place of plantain branch, so that after the 
charcoal has been put into the furance the 
Sticks chn be withdrawn and the tuyeres free¬ 
ly lusartsfi in their places. 

The furnace la how resdy for charging, 
4 nan climbs down Innlfie It and fills with 
aharcoaX the spaces between the sticks^ then 
builds up the charcoal char?*, lining the 
walls with two layers of plantain leaves 



rig. a. lamflca: lallBkisa (aftBr OV). 

the nuter layer perpendicular* the Inner 
layer horlaontal — to praaorve the walla 
from too rapid hosting* When ha has set the 
charcoal to a dapth of sixty or aaventy cen- 
tlnetroa* ha plaaes the ora upon it, Leaving 
between ore and furnaae wall a spaca which 
he fills With charoosl* He then adds char¬ 
coal as far as the top of the fumace, leav¬ 
ing in the center of the charge a funnai- 
shaped apaco, TThe aticka are then pulled out 
of the holes and the long clay tiiyeres in¬ 
serted, Each bellows nozzle 1b held firm 
botwaan two short stakes* ita and reaching 
to within threo ooatlaietres from the broad 
and of the tuyere. The fire ie lit by a 
glowing coal pushed through a tuyere^ and the 
bellows begin thalr work, 

Fangwe sBaltlng uauelly lasts about 
eight houra* say from one o^olock in the 
afternoon till nine or tan La tha evening, 
?Soxt day the smelters ficniollah the furnace 
and take out the cooled slag. which thoy 
break up for use as shot* and chop up the 
hlooto into convenient piecea for forging and 
trada« 

?roai on unspecified trlbw -^on the pla¬ 
teau aoer Lake Chad* fieoj coma photographs 
aufi e brief description of e amaltlng pro^ 
ceeg in which a limeetune flux is employed 
in furnaces faintly remltil scant of the Bsya- 
Bake form later to be descrlbad. Here smelt- 
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tug 1e only intermlttfl^ntlf, tw veekA* 

irorlf aupplyln^ enaugh iron for a yeapp A rcm 
of rurnacfis, each about fiftaea Inches in 
dioiLateri ia out in a bank of eaXcai^oua 
tufa, ^Ith horizontal holoa tunnelad throng 
to acooEBiodats T^na ventilntlEi^ flues* J^e 
latter Ore imde by Inyins o gresa Mt on the 
^ound* plasterltif^ It with mud, rolling it 
aroucd a tapering atiolc about four inohea in 
flienetarp plastering this roll eg^lu with 
nudp and atandln^ it on end till the Eaud 
dplee* when the stick Is withdrawn* '*A llt- 



l^iroBc*: ^rehl . rse fimiisce tn^reea 
with TwntiletUila tubu la pltca t^wdrnwe frcK P 


to the door of the furnace| an owal opealng 
about forty*riTa oantietetrea Xon^ and twenty- 
five hlfthp which may ha closed with a thick 
aleh of clay# At its hasa the furnace is 
pleraad with several sttialler oval Opoolnga 
for tuyeres* Over the whole the HseIters 
construct e wind-proof hut with stout walla 
of polesp fitted with a sliding cdoPp The 
meatar-eaiielter fills the furnsoc with dry 
wood end lets it burn for a day to bake the 
Internal wall* 




tie fine limestone" l& added to the ore and 
Charcoal charga. Both iron and ala^ are ox* 
Erected at the bottom of the furnace. 

Turning south Into Che Congoj we find a 
good Coacriptlop of iron-ffr.elt log among the 
BsSsketA in the region of ILhke Lscpold II and 
the Lukenle River (l^lp who are at pres¬ 

ent che only tribe in this neighborhood who 
prhctlaa It# The BftSakata build their fur¬ 
nace around s fUJiisel-shaped fromawork of 
withca sat in the ground» the bsac of this 
framework be lug about forty cant ii&e Eras in 

diassterp tha top from a statre to a n^etre end 
s half. Thay Roai this with pottery olsyj 
applying a new layer each day for saTaral 
days^ Around this they then build another 
withe frajEework, and riH with olay the 
■pace between the two structures* The fur* 
Dace la new a truncated cone about two and a 
half tuetrea hlgh^ hSTlag a basic diash tar of 
from three to five Detrsa and an upper dia¬ 
meter of from two to two and a half* Tha 
InteroBl bottoei la an cxcswatEd baain frofft 
ten to fifteen centlmotrea in depth p from 
which e hroadenlng furrow loads down and out 


Into it tha e?i:e Iters pour first two or 
threa bseksta of charcoal p then a bseket of 
mlisd charcoal and broken ore, rwo parts of 
the former to one of tha latter* Th& snsster 
then llBhta the firs from the bofct«^ and tha 
four sets of bellows begin their work* From 
time to as the ore is reduced and the 

fira burns low, more charcoal and ore. miied 
four tn one respecttvelyp are thrown in, 
halting lasts for about forty-eight hours 
without intorruption ■ I cannot make out froa 
Uses' Seacrlptiofl whether the furnace la do- 
moliahed to extreot the bloo^* Since hs 
wrltea ea if it were built anew for each 
mtaltlog opernElon^ and since the iron could 
not be taken frca the door of the furnace ua* 
leas It had flowed out the narrow aperture 
In a very molten atatSp one would guess that 
tbia is the ossct <3n the other handp tha 
fumsce is so large and so solidly construct 
ed S-B to suggest its uae for several If not 
many operations* 

Turning to the southeastp «e find aavar^ 
al accounta from tribes of the same ganaral 
region as our oldest Iroo-miLelt Ing sitej ons 
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cm for tne BsCTshl 113J, al^out 300 
Qllfis north east of t^nnbTa; Ia^s complete' on^B 
froffi Ufipa {3Q7J , froa the SnKaocde of the 
Kaaoaspa district (1^1^ and from the Bailn 
*ho rengfl Into the tiujshae 41 at riot itself 

Ushl smelttn^ oleI ce Bpeai&l Interest 
siace It employs a. hlsh, penLanent furnace 
■ithout bellovs for the first radiation, end 
a smaller temporary otbh in whicli the troa 1 g 
further refined under a haJid-forced draught« 
This Bug^ftsts s oomaetion with tM taoh- 
al^ue of copper-smelt log among the BaSanga 
and other trlhea of IfatangSp the iselghbore 
of the BeUshi on the vest* The ushl furnace 
resembles those of Katenj^s not only In si^e 
— It Is seven feet high — * but in the use 
of ant-htll clay as s material and in the 
propping of the walla from the outside by 
poles* It ii built on a slope of ground 
with Ita main entraocep large enough to ad¬ 
mit a orawllng inan^ planed on the down-^hill 
side, ppposlte this door is e smaller 
with several minor opaaings apaced between 
the two* 

The Bei;jBhl taHe eartrcme cere in making 
the clay ventilating pipes, entruetlng thia 
dsllcate teelc only to expert saalters* Haw¬ 
ing mixed and beaten tbe clay with long pes¬ 
tles ^ they mould each pip® cn e smooth pole 
whloh has bean lubricated with white wcod- 
eah* now and then smearing tba growing slay 
with a certain red tuber wbiah has been 
□ruabed in hot waterp apperflntly to etrength- 
en It and lo glee the burnt pipe a glaxo. 
The riniahed pipe — two feat long, tno Inch¬ 
es In dlejoeter at the big end and tapering 
to one and one-third inches at the smaller, 
with a well aversglns half an Inch in thlck- 
neaa — ia relied in red millet cbaffi 
cove red with ijrass, and left to dry hard* 

Firewood has now been gathered^ char¬ 
coal prepared by loosely burning wood In an 
open fir*, and the iron ore hae been broken 
to walnut-size pieces hy heotlng and quench¬ 
ing and cracking between large atones* The 
smelters fill the furnflce with wood and 
Qbarcoal — the letter ocoupylog ths inter¬ 
stices hetwaan the plecea of wood — pile 
the ore on top of this fuel racking, end 
cover it with charcoal, 'They then insert 
the ventilating tubes In ths amallar open- 
inga at the bottom of the furnnea and In the 
two doors« where thoy are held in placa by 
the plastering which closes the doors during 
tbe smeltlag. ^ch tube projects about one 
inch on the outaids > and each bole or door 
oontaina soTerol tubes. 

SmoXting takes from thirty-six to forty- 
eight hours* The bloom is then extracted 
through the Lerg* door^ broken up^ end 
sarrlod to an ant-bill to be furthor reduced 
end freed frim dross* 

The refininjg furnnee, aa I bave said, 
la ft tftfflporary structure* a new one being 
made for each basket of ora refined, it Is 
built on the sld* of an ant-hill, under a 
otout shaltat of leafy bougha which keeps 


the draught from the flames. It ia i^ueh 
amaller than the ej&alting-furnace, and is 
furniahed oa the ' upper side with a pair of 
bag bellows which communicate with Its Intar- 
lor by means of two long clay nozZlOa, one 
from end bag, which lead Into r stngic clay 
tuyere inserted In the turnaoa. The noz::lea 
axe tied to a firm stake and hold in place 
by a heavy atone which is tied to the stake 
end bears baavlly down unoa them* 

a wood fir* is kindled at the bottom of 
the furnace with safety sketches, and fad at 
one* with e heavy load of charoosl. Tha iron, 
hrokeii into smell bite, is added little by 
little at tbe center of tbe rira ^ surrounded 
and Covered with charcoal, Ttosa tij&e to 
time, water containing a charm is sprinkled 
in. Vhen tbe fire and charge have sunk to 
about half tti* dftptb of the furnace* the 
fire is lightly quenched with water* th* 
walls broken dowup and the roughs conical^ 
white-hot lump of iron levered out with a 
stick. 

Negroea on the plateaux of Ufipa (307} 
s^elt and refine their iron In ways very si¬ 
milar to those of the Baysbl* Ftoe May to 
November the master smelters* with profesa- 
ional sssistanto, hunters* and sueh other 
nan* women, end children as are ceremonially 
pure and wish to share in the work, live in 
small Tlllagea speoislly built near the 

nia*s. Near these they build their furnaces: 
truncated oomEss of finely ground cley* from 
two Xc three metres high and a little leaa 
in diameter at the baa*. Thou^ inner sup¬ 
port nay be unnecessary It the clay is very 
good, the furnace la usually built around a 
frea* of polas and twisted withes, with a 
similar frame on the outside to prevent 
splitting. The walla, thirty to forty cant- 
Imetrea thiot at the base and fifteen centl- 
metras at the toPp are pierced at the bottoffl 
with about ton opEnlngs: two large ones op¬ 
posite each other* the '^mother" and the 
•'fathari* for the extraction of slag, ashes, 
end Ironr and * number of snallcr ones, the 
’'children,« to accommedat* the tuyeres, i£en 
build the frames end tba wooden binding of 
the fuTMce* dig the pit at the hot tea for 
the medicinesp and generally supervise the 
work^ while wemien pound and mix the clay and 
build lip the walla. To the boys falls the 
making of the clay tuyeres^ whloh they mould 
around smooth polea resting horizontally on 
forked sticks aet lu the ground — a slight¬ 
ly shanieful taskp to be done in private p 
since cloy i* really a woiasii^s material. The 
boya cut the long clay tubas into convenient 
abort pieces and dry therm In the aun, 

Kan mine th-a ore, women and children 
carry it in baskets to the furnace* Only the 
QOEter smeltar does tha actual charging. 
Having climbed into ths furnace he placea 
two or three tuyeres in *adh aperture — la- 
eluding the "^mother" and the "father^ and 
cslla for the requlaite stateritls to ba han¬ 
ded down to him throng the chimney, Ra 

flrat puta down a thick lover of charcoal,, 
then one of ore* then one of wood a^anewhat 
thicker than either of tha pracading: then 
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ohercoali one* emfi oharaoal eusalUk whlct 
brln^ t&e chargee to tlifl top# 

It nl^titrall ttae TufMCfi la 
The s&oltfira always ^^o ttila frm thfl top* 
alii«?e they do not want the fur nano to turn 

ao flaroely that tbo ore and Iron am melted- 
Standing on a nearly ant-hill fresa vhioh he 
oan obBorva the flre^ the itBBter smelter dl- 
rtota the fforlclng of the bellowe throughont 
the night I ordering the boya to epplj the 
beUowa to the flm where dranight Is most 
ntyadQd^ and to cease blowlfxg when tha fire 
threatsca to benoteie too hot. Saaitinf *p- 
paratLtly lasts throughout the nighty Ths 
furnace is left seTeral days to cool and the 
sir.BIters then mice the wasts Mterial and 
the lumps of mlaggy Iron oat through the 
large openinga. 

le ar* not informed hor many smeltings 
can be dons In e single furnace* k nusher 
ere parfoTmed in sucoeaBlon at the aime campp 
howeTer* so that the dlffarent groups parti¬ 
cipating — auntem* profeBslonal sssistantEp 
young people ^ end so on ^ can each ha^a 
their share of iron* 

The Fipa rsfining process rassmbles 
thai of the BnUahl only in thst the lumps of 
erode Iron are surrounded with oberooal. 
Otherwise It seems almost unique^ for It la 
done in a clay pot of a dspth and Internal 
dtanster Of about thlrty-flT* centimetres, 
with an aperture at the boticni for the drai¬ 
nage of the slag, and three holes In the 
sides for the bellows tuyeres, In ths can¬ 
ter of this pot the smelter plsess the crude 
iron I which he onolosSB cotapletoly Ih uhar^ 
cDfil; then* since he desires intones hast* 
he lights the charcoal fron beneath and puts 
the hellows to worh* At intervals through¬ 
out thtt proesas h« prlolts the softening iron 
With a cold iron rod to teat Its consistency^ 
and polces the lower opening In the pot to 
faoilitete the dmlnsge of the alag. rhn 
refined lump of iron Is enough for about two 
hoc a* 

I ron^suLslting jnsthodB of the BaKaonds 
in the K&esm^pa district of Korthern Hhodssla 
seen to Show sobb traite in common with 
those of the BnUshl and with the Katanga pro- 
cssa of copper-smelting* Though u,ellsnd 
(1B4; unfortunately does not give the dimen- 
slona of their furnace, hs says that it Is 
plain and oonlcal and ffiede of cleyT ^ud that 
the bsrlc nozzle of the bellows passes 
through a snail ant-hill into the furnace * 
Tha bellows are apparently of tha bag type* 
Uellsnd arplloltly states that the SsKaonde 
add lime to the eharooal for smelting copper 
but not for smeltlfig Iron* which leads us to 
auapect that the ua* of a flux by the Kat¬ 
anga copper workerB may have been overlooked* 

^ith and Dale t£4S}* describe fimeltjng 
among tha ila-apeakltig BiWbala in tha hills 
around Shaneohl, Northern Rhodesia* implying 


that tha process la tha asima for aiJ. of tha 
Baile Who work iron* rheae smeltera camp 

and build their furnneea near an ant-hlll 
which yields good otrofig olay for moulding* 
They usually set four furnaces in a row, ov¬ 
er four shallow pits, each one fornilng a 
truncated eohs about five fest high and six 
feet In circumference near tha bottom^ The 
walls, about four inchca thick, are built up 
of roll* of puddled ant-lilll clay* they are 
topped with A we Undefined lip which rests 
on aactlonfl of old clay ventilating tubes 
laid horizontally with thsir ends Jutting 
over, and urhloh is supported by a number of 
poles planted In the ground^ k pole at the 
front of the fumooe, fixed to a projection 
in the wb 11|, gives additional support, 

the smelters mould their ventilating 
tubes of snt-hlll clay — cerafully prepared 
by worsen — on amooth rollers about flTe 
feet long and as thick as an am, lubricated 
with the alimy sap of the shlktLiityo plant; 
and rub the newly moulded clay in chaff to 
dry it and tnaka It firm* The peaulting 
tubes of clay ara then luted into four opsn- 
ings at the four cardinal points near the 
base of the furnnea; four tubes on the west 
aide in the aperture through whicb the iron 
will be a!xtractadi two on the aaat side, and 
one on the north and the eoutb* These tubes 
slaps dawnward into the furnace, but thosa 
from opposite sides do not meett 

The furiiaae 1b charged with alternate 
layers of charcoal and brokea ore* built up 
over a fire already lighted at the hotto^^ 
and capped by more burning chereoal at the 
top> Smelting usually begina in the jneruing 
and laats till late afternoon* The ventila¬ 
ting tubas ara than removad^ the dehrla 
paahed and raked out* and the bloom* having 
been extractad through the large wastem 
cpaning* Is hacked fres of sing and plunged 
Into water* Smiths may now refo™ the iron 
Into ingots of Bultahle size for tha work¬ 
shop and, the market* 

Small Furnaces end ffcArths 

Now let us return to the north and oh- 
aarva iron-ameltihg in the hearths and small 
er furnaoaa^ which are more widely diatrlbut- 
sd then the tall ones I have Just describsd 
and which cannot bs expected to conserve 
sufficient beet tc produce cast Iron* 

The AbAbua [lilt* smelt Iron on the 
slope of a terslte hill* under a leaf-cover¬ 
ed shad about six metres long and as hl;^ as 
a men* They have exoavetad tha floor leval 
down for about sixty cantlmatres long and 
forty contlmstras deay* After mixing the 
ore — baem&tlte or limonita — with powder¬ 
ed charcoal and thoroughly drying it, they 
lay it in the trench, making a bed about four 
centimetres thick* fifteen certlmstrss «ids^ 
and seventy loog* and cover It with Icgongo 
lesf^ on this bed they place the tuyere, 
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tsaie of sua-drl«fl clay from » tortalt* hllij 
ftud add sLore charcaal^ EVbQis they h^vt 
ed the larger end of tlie tuyere eltH e four-» 
ohemhered drvm bellcnfs^ tbey light the fire; 
ozid BtB the uneltlng proceeds ^ pull the tay* 
ere gradually toward the end of the treaehp 
The pro^eas takes about four hours« 

three days south of 
FrancoTllle oel the Upper Ogovd, smelt in a 
pit one metre ec^unre eiid one metre deep with 
Tertloel wells and a flat bottoia. They fill 
this with altercste layers of charcoal and 
Dre» end eribad in the chergs a set of clay 
tubes two metres long end seyetL or eight ceU' 
tljcetres In dlamatart either covering the 
oherga with a thin layer of earth or leaving 
it exposed^ They add no ora or charcoal dui^ 
lug the BEnalting* ThB bloom la very heavy, 
apon^^ and mixed with slag, which must he 
rasoved by reheating; and hamarlngp The ore 
has teen analysed as: aillca mangan¬ 

ese oxide SpaB'^f Iron peroxide 69. *ater 
Bte,, O.SCjt* 

The Labwor of the Karmsoja group in 
ands use s form of furnace tialque la 

our records. It Is a solid dome-shaped mass 
of olayj four feet high and tctween five and 
six in diameter, grchOved at the top with a. 
ahannel e foot wide nnd elghtoen Inches deep, 
which runs about threa-fourths of the way a- 
cross the dome sad le open at one end» This 
open end sccojcmoiistea the tuyere mouthy with 
a slab of stoaa wedged beneath It to prevent 
the escape of any molten metals The tuyara 
la ootiposlte. consist lug of a series of trum- 
pet-shiiped clay tubes fitted into each othor, 
supported by Y-shaped stioks^ and terminoting 
St the lower end In a pair of clay drum bel- 
Lowa faahioned In s single piece snd adjust¬ 
ed on 3 scisll pile of earth, The smelt ing- 
hut haa a tall conical roof, and caves which 
decsend nearly to meet c low ridge of earth 
our round lag the floor^ There in no door, nn 
upright wall, end in steed of the roof being 
supported by s eentrol post it is supported 
by four arranged jn a square. These are set 
in a solid ifisss of clay which itiay be used as 
a table* 

Tho EHOltern flrat line the furnace 
With bundles of dry grass ^ held clear of ttia 
tuyere mouth by a earlea of small stonea. On 
top of this tinder they pour charcoal, light 
tb« grass from a wooden fire-dplll, and feed 
the fire with more charcoal as the grass 
bums awny^ Then, at flva^miinute lntorvals+ 
they sprinkle loto the fire Umonita ground 
to pieces the size of pease and mixed with 
charcoal, one day's ameltlng requlrae about 
twenty-four pounds of charcoal and ylaida 
tea pounds of inpurs iron in tbrep large 
lumps. Tbaaa are refined by hammering and 
by repeated heating to brl^t rednese In art 
open hearth, blown by a pair of drum beXlowa, 
a proesas which probably fraas the mass of 
lEuch of Ita carbon^ though foreiiig soao of 
tha carbon to form iron carbide and thua give 
a partial steely structure. 


The Kikuyu furnace standing un¬ 

der a circular roof without walla^ la an ov¬ 
al pit with tampered clay which, on the long 
aides of the oval^ rises above the ground ao 
e thleVt, avarted lip, leaving at each end an 
open channel for a toyere. The interior has 
the form of a blunt none pointing downward 
end laiera-ily rlattenad. At each end a pair 
of bag bellows^ Bomewhat larger than those 
used in the rorge, blow down a gentle slope 
into the furnace cavity. Tha ^raeiters msln- 
tain en even blast from dawn to sundown, and 
leave the hloors cooling In the furnacs over 
night. The next Ejornlng they uncover It, 
aqulrt water on it, pull it out with a iana^ 
oa-leaf-mldrib rope, end pound It to pierea 
with round etonee. The little lumpe of crude 
Iron which they pick out of it are hasted in 
a forge and beaten into two-pound placaa for 
trade. Tan quarts of the granular ore pro¬ 
duce six of these pieces* They arc very 
pure forra of steal; welded without dlffioul- 
ty simply by hHSiing and hammering.'' 

The forjiane iteed by the smelter a at 
Qndulu, Angola (^17)| is unique anjong our da¬ 
ta» It is a long horlzantal series of sae- 
tlons arranged on a gentle slope of grcuhd^ 
each section coorpoaed of two large ^ flat 
alaba of ant-hill earth inclining inward to¬ 
ward each other and bald apart by sisall 
atick3. Is each section is added. It is 
lined with a wall of nixed ore and charcoal; 
and when ten sect Iona have been constructed 
and lined ^ forming s little gallery frem 
ten to fourteen feet long — the long central 
space Is filled with charcoal, pieces of ant^ 
hill laid over the top^ and the sides plas¬ 
tered with nud. Inetsad of flaclng tbelr 
drum ballowa at the ends of the furnsoe, as 
we mlglit expect, the saaltere place them at 
tha sides, and work the sectlcna one by one, 
removing the bloom and Kovlng tha bellowa on 
to the next section as soon ss each section 
has been smelted, it takes about one day to 
smelt a Kiln of ten Bactions* 

For Africa south of the Eatoboal and Ku- 
nane Rlvsrs —^ South Afrloa In the roatrict- 
ed sauae of tha phrase — our data on smelt¬ 
ing leave us in the lurch. Holden fl^a]" 
hea tha Ks fir furnace of anudetonb, with the 
chorcroal under the ore in the furnace asd 

mixed with it; and nlaims that the Iron 

flows out Into pipes or moulds. Klecm; {14.0)^ 
on the other hond, says that the Kafirs 
amalt iron In a small round mound, with two 
vents for two pairs of goatskin bellows. 
Shooter (241)“ describes Kafir smelting in a 
pit, EscK [23) cradita the Zlmpy (Zulu- 
KafirI with a more elaborate set-up; three 
pita in B row. each oval, six feat by three 
in diameter and throe feet deep. The ore, he 
Says, is mixed with charooal snd amelted ov¬ 
er a packed bed tha ^aue fuel, with n ynir 
of hallows working st each end of the pit. 
Some of this variety of description probahly 
depends 00 the unepccific meaning of tha 
torei Kafir, geographically end culturally, 
and on tha dlffarant periods at which the 
observations were made. 


a. les; pp. 167. lea 
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Ballet ore (97| 9B ) dl^agrsiLA tmt does 
not d«sorlb« tvo Angonl furttAces in 

KyASAlandi eacii apfarAntl^ tvA or tbr^e feet 
tall and of truneatad conloftl sitapt; but tba 
une of drum bellow■ su|^esta tbjit tbo Anggal 
have here tahen over eorae" of tho niore north¬ 
ern oultura. 


Flsriiaoea and scieltlng procespes not 
full; dtporibed in the ethnographies X have 
e^aaalned oim best be represeotad in tabular 
form, 1 have arran^ad thei gene rally froE 
vast to oast I and fm north to south. 


Cointpi^atlTa Table 


Tribe or nlaee 

Furnace 

Bellops 

Cheree ' 

Western Sudan 
(Ki>orajiko,eto^ 
ilSl: p. cej 

Two large ^bottle^ shap¬ 
ed furnaces side by 
aIda,connected so that 
the saw draught Tenti- 
latea both 


- 

Bambera 

(ICoorsnkc) 

(£93) 

Cyllndr1cal 1 soBB timea 
funnel-shaped: 3*5-4.d m« 
high 



Vandlcgo 

(Kaoalle) 

(£00:p.aa4} 

CylindrlceltlO ft. bi^p 

3 ft* diameter: bnudee 

In two places to prayant 
splitting: pit balop 
ground 

Frobablj no 
bsllOKS ex« 
oapt to 
start fire; 

1 pair^bng, 

7 clay venti¬ 
lating tubes 
et ground 
level 

£«Htemnte 
layers of 
charcoal end 
ore 

1* Wood 

Mandlngo 

(Fouta 

l^lallon] 

ini 

Inverted ball form:door 
"for filling;*' smsllar 
opening for liquid met¬ 
al (or sleg?^ 

Kona;vent!la* 
ting tubas 


hCoOTfl 

(Senegambla) 

"drands cuiaris da 

F outer 

Ball OPS 



( 31 :pp*lia- 

I9l 


46 boura 


Holten 
iron 
flo«a 
out in¬ 
to 

nouldaT 


darsnkc 

(Slaira 

ifiona) 

C76al 


llbarla 
llOTiTol.l, 
p. 518) 

fouta 

(84} 


Fear shaped,6 ft« ahOTa 
groundfS l/£ ft. dlans- 
ter et ground level: 
elayiroof a t?all-rouBd- 
ed doi)a«wl th aparture 6 
inches in dlametar:chan¬ 
nel to drain off slag In¬ 
to hole outside furnace 


furnace 
fed al* 
tarnate- 
If vitb 
baskets 
□f ore 
end char¬ 
coal about 
salnnt site 
till tbrea* 
quarters 
full 


Hills of mms fcdJJ- 
COBUS used SB furnaces 


CleT,£.&0 E. hieh.over 
pit 1*E& tt. deep and 
1.50 E* in dlmaeter* 
"pierced at the top by 
a broad nhiiineyf” ^loom 


Fire atnrted 
by hallDvs+& 
sets of tea- 
tilating 
pipaa»4 la 
each set^in¬ 
cline steeps 
ly dovnvard 
to near floor 
of furaacft, 
com out 
about 1 ft* 
fron Burfaco 
of ground; 
made of ndxed 
dlsy and 
grasp fibres 
moulded a- 
rouod sDootb 
stioks 


1toae:19 veutl- £*lltflniate 
iBting tubes layers of 
of boiiboOpeith ebnrccsal 
clay nozrles^ and Ister- 
at different Ite 


a or 5 
days, 
field*70 
lbs. of 
iron^ 

lumps oon- 
telnlag 
too much 
slag re- 
p«lted in 
smaller 
furnace 


5 days., 
iron re¬ 
fined in 
a second 
furnBce 
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Cov^nratlTa 'Fabla taoat^d} 



TritiQ ar vlvea 

furiutca 

Qellowa 

ilbarga 

TIM* etc 


oollacta in a ^apaolal 
CBTlty” 

leirele,nlant- 
ing downward 
insideppFo- 
trudlsg ^ eiD. 
outelda 

Ig Lighted 
cfcarcoal 

with 

bellows 

Foulae ^nd 

Sudd (Ya-^ 
tatiga] 

(2$4:pp.S10- 

1^) 

j&p blgb.flarTotrt la 

buBli near Tillaga 


Laterlte 


Kaatta 

(3l3!Pt*27S- 

fiot dfloollabail: 
SQoa trapped ultb oraep- 
ara to preiraut ^Taoklng 

troae;alay wan- 
tHating tubes 
at ground 
leva1|with¬ 
drawn aa fire 
gains foroa 



Jlabbe 

(Plateau of 
KarouaJ {76: 
plate &51 

Clay; ft*blghibroadp^ 

bottla-shaped 

6-S opaaingB 
et base 



Torobfl 
(Gourmal 
U4:Yal.3p 
p. 166} 

a ft. bigbili ft.dlajDe- 
tar at base: 3 Pbauuela 
and basin at bottom to 
raaalTa iron 


£.*-Wood 

ashes'^ 

I. Ore 


t?ya» {Gan-^ 
tral ProT- 
Inoe^KDr- 
them Kl» 
ear la 

T27SJ 

ClaypOonical:'^hola aunic 
la ItJ" in a hut 

Bag bellova 

Alternate 
layers of 
ore and 
wood 


Aagaa (Kortb- 
ern NlCTriftJ 
(le£:7al. 1. 

pp, 149-511 

Usually a circiHar fur- 
jLaca;Booati^s oorar 
pila or ora and nhar- 
coal vltb a larga pot 
ahlcb baa a bola at top 
for air 

With nlron* 
lar furaacei 
ventiletlng 
tubes at 
bottOBL^ 

With pot: 1 
or 2 pairs 
of druio 
bellows 

Alternate 
layere of 
chareonl 
end ore 

SiKlt la 
hours: 
lefiTS 12 
hours to 
cool 

mauBa (Kano) 
1267:pp,207- 
151 

largo earthen Tee- 
ael"^ set lu a hole: Z 
perform tl one 1 each for 

1 pair of bellows 

3 pairs 



BaAjraTl 

(Togo) 

1127J 

TalliOylindtldol: ore 
taken out door at 
bottooitetubhy pole 
ladder 

font He ting 
f lues sproba¬ 
bly no 
bellows 



Dagari 

(52) 

Cloy: high: hoot-sbap* 
ed^ door In top of 
"foot^ of the -^boot" 

1 pelr:eleTet* 

ed on clay 
pedestals with 
long daasend¬ 
ing tuyeres 



Bobo (eod 

Dagprl) 

(226) 

1«40 n, high;in a bonel^ 
broken at bottOA to ex* 
trect LroBtZ orifieas 
for obearratlon of 
oolor of flame 

1 pair 

Alternate 
layers of 
charecel 
end ora 
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iTcaiwiratlve rabla (oont*d^ 


Tribe cr pLaae 

Furnace 

Bellowg 

Choree 

fine « ate . 

Lolobl 
(12V J 

TaU 

Yentlletlng 
tube a; proba¬ 
bly no 
bellows 



jBundft 

(310} 

Furnace of plaateln 
eteJaSp 1« ci> M^preot- 
engiiXHT^OTftr almllcifVg 
clay-lined pit, Sntali- 
Ing hut vlth bight 
pointed TQPfi horizon¬ 
tal wooden aerean qt&t 
furnace to protect 
roof 

4 palra of 
drum bel* 

lOWSp 1 

pair in 
each aide 
of rurnacA 

Furnace 
filled 
with char- 
Coal:iiiass 
of mixed 
ore and 
charcoal 
in center 

Severe1 hnurs 

HangbBtu 

(19ff:p|».ZG5- 

71} 

ClByp&boTe ground 

3-4 pairs 
of drum 
bellowa 

fixture of 
ore and 
charcoal. 


Vfta^betu 
(Abarambo 
tribe at 

Amadl tgwol 
142: Yol*S, 
plate 93} 

Pit 50 on, deep;clay 
lined t>road cley border 
abo¥e ground;tuyere In 
sloping open pasaage 
at One aide^ Gabled 
sioeltlELg but without 
walla 

2 pairs of 
drum bal- 
lovs 

Layers of 
ore end 
Charcoal 


Mendja 

{ioo:pfp. sas* 
Zt] 

Clay: 140 cm. high OTer 
pit 00 OM, deepunter- 
nal dlaoeter 80 oiil« : 
(data on height amblgu^ 
one: la pit a part of 
the chanbeTp or for 
workiera around tba oham- 
bar?): trench to fumaao 
door 1 a# deep:iron ex* 
treeted through door 

? clay Tanti* 
latlng tubas, 
SO cm. long, 

4 cm, inter* 
nal diaas- 
tsr* Drum bel- 
lowa probably 
only for 
atertlng 

8«Add mixed 
ore and 
charcoal 
(1:2), 2 , 
kilogrejcis 
of mixture 
ewery 0 
ninutas 
l,?ill fur¬ 
nace vlth 
aharcoel 
and fire 
for 2 hours 
wltb beX- 
lowa 

20 hours , 

150 kg. of 
ore smelt¬ 
ed 

Jiarfur 

Duvall pit 

Dtucl bsl* 

Iowa 

Mixture of 
ore and 
ohercoal 


(Luo7j 

UI| 237: 
pp*206 

215) 

City; 5 ft* high oTor 
a pit: hotLT-gless oon- 
atTlctlon:entronae be¬ 
low ground leweL^aealed 
rith clay during uaalt- 
ingiiron and slag ax- 
trdotod through this 

Kd bellows; 

3-4 clay 
rsntilatlng 
fluea,stoked 
to keep free 
of slag 

-'Ms Is* and 
"female* 
ore both 
oecesaary 

22-40 

haure 

Sozt^ 

(a37:pp.20SB 

277 

Cleyp 160 on, higjkt 3 
obembera one ower the 
other foroed by coa¬ 
st riot Iona: oentral obast- 
ber separated fron 
lower by a fraoe rest¬ 
ing on a projactlon:are 
taken out through a 
hole At the bottom 
which Is stopped with 
clay during amolting 

Bellows blow¬ 
ing through 

4 flues 

3*Charcoal 
in Upper 
ehamStr. 

2,Alter¬ 
nate lay-k 
ers of 
charcoel 
end ore la 
aiddia 
chamber^ 

1flower 

Iron re- 
fInsd in 
oruclble 
and 

"cleaned'^ 
by hem- 
moring 


ctiAjBber 
rilled 
vlth cber- 
eoBl 









TFlbB or piaae 

Upororo 

U99) 


Klilts Nile 

lllB] 

Batir SBF&f 
trlties 
(164) 


luetrorl 

(161) 


Galls (Shoa) 
(20£:F.2Sej 


aaEima lAakola) 
(136) 


Bajfyaakold 

1071 


BoXltara 

(a63:pp.ai7_ 


BsGanda 

(£a4:p.3ai 

ff.J 


JTBICJlf UMISC JJgl JHETiT-TiiffGY 
CcmparatlTB Table foont*^] 



aollowa 

Cbarice 

riDB* ete* 

3iagle QhMib«r above Uan? ±rum. 

and bolov ground? lower baLlovB 
sod broader tbao Jur 
end Eango fiLToacei 



Pit aorcfiOunted by 
“"clay chlnmey*' 

Bellows 




iither vltb 
or without 
bellawB 
(parbepa oe- 
cordlng to 
Kind of oral 




Several 
palra of 
drua bel* 
lowSpesob 
plaoed Id 
eourd-^eriapad 
dopresaioQ 
in ground 


hours: 
iron left 

3 days to 
cool 

Pounded or burnt cLeyj 
S Z openiugn 

lit baesp large 

openizLg far feedine; 
dei&olished to extract 
blooia;bullt at Dine 

Hnroly Kin¬ 
dled with 
bag bellowo: 
ctbomlae no 
bellowe 

dlternate 
layers of 
ore and 
eheraoai 

4-5 hoursi 

spongy 

bloom 

beaten free 
of dirt end 
alag 



Ore DLlxed 
wltb char¬ 
coal 


Clay, 3 fta lilib.over 
pit 3 deep: bole 

In top 4**5 laehee in 
dleineter 

Several pairs 
of drum bel« 
Laws i probe * 1 ^ 
bly 3) 

daCboTooal 
addad 
S.Oreibro- 
Ken to wal¬ 
nut size 
pieces 
^.Cbarcoal 

1«Layers 
of dry 
grass and 
reeds 

3 hours^ 
blocs coals 

6 days be¬ 
fore ra- 
liiovel froni 
furnace^ 

Iron reanjel- 
ted if very 
dirty 

Pit £ ft. deep, 18 In* 
»ldo: lined ■itli oloyp 
covered eith clay lid 
nblch ia porrorated 
for ohargljie and an 
ebimoy; 4 tuaneia in¬ 
to pit for tuyaren: 
pit doDoliohed after 
nnultine 

4 pairs of 
djiiQ bel» 
loll a 

2*/idd 
ture af 
ore and 
Charcoal 

In e^uol 

propor* 
tions at 
intervola. 

1«Alteroate 
layers of 
Charnoal 
and ore 

24 hOUH 

Pit 2-4 ft. deeppClay 
rin:furflaao of ant- 
bill pieces rising 
ahavo It^interntioan 
filled irith Olay 


3•Furnace 
filled 
with alter¬ 
nate layers 
of ore end 
cbercoel. 
l*Plt flU- 
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catHBAL saflias iw jurraaopoLOCTi 6 


ConparatlTB foontirti 

Trtb* or plaoB Ftiroaca Halirw nhi^rq* Tine, ate . 


IbbuT (Uganda) 
(257J 

Olay, L« Di. hlgb: ia- 
tarlor 50 obs. broad 
and 50 Old, daep^alop- 
iag csnnl to d^in ofr 
alag; la but 


fiord ^juflia" 
ora (magne¬ 
tite?) and 

Soft "female'^ 
ore {haema¬ 
tite?) both 
necaaaery 

PfOraipoucdad 
to- paa sise. 
l»Cbaraoal 


Kwftgwa 

(I44:p,M) 

Heap of ora and ohax- 
coal 


On mixed with 
abnyooel 


toNyoro aad 
VaSaoJo 
{2&0) 

Bballov pit 

2-4 pairs of 
bellova: 
tuyaree lead 
under pit 

Cre broben and 
inlzed with 
eborcoal 


Wanekirunbo 

1250] 

Cloyj 4 rt. axtarnal 
balgbtt intarnnl £ 
by 2 ft* 

4 bolan for 
rantilating 
fluee at 
grokind leTal 



Masai 

ppn110-141 

Clay forjULOe 


Handful of ora 
thrown Into 
fire erory 5 
mloutea alter* 
nntlog With 4 
or 5 handfula 
of obarcoel 

2 hours: 

bloom as 
big an 
hen* a 

lajfyajswazi 

(Uantral or 
^aat«rii) 

1250] 

WoKyaDwezl 

(IzSrtberiil 

(WJ 

Pit with walls of 
tanalta-naat pinbaa 
riAin^ aboTo itt 4 
opaainga at ground 

IsTal for ballocra; 
dantoliaiiod after 
soaltlng 

Termites* daata built 
up oTor pit 

Probably 4 
palre of 
dxm bol- 
lova 

S^AltSTnata 
layera of 
ohorcoal and 
ore. 

l.Cbarooal 
filXe pit 
fired flrat 

10-12 

hours 

WaKonogo 

(Southara 

VaKyAJE)ve£i) 

(256) 

Clay; built up In 
etagas aa aharged: 4 
holee at bottcon for 
baXlowei deaollabad 
after ajdelting 

Probably 2 
pira of 
bellows 

2^ Ore. 
li CboTooal, 
lighted 

2 nlghtK. 
Bellows 
rest dur¬ 
ing day 

Ba^ab 
[ Vnyoiinrezi ] 

(104) 

Kvaaara vll- 
lags Uear 

Fokhtiodl f 
Maatem Coago) 
{46£p*^5£-3a1 

Pit: Z--3 Dllae froifi 
Tillage 

12 ft. s^uara? Center 
of floor elopes dovo 
toward deep trotigli to 
reoalTO nuLtan metal 

2 patre of 
drum bellowa 

Drum bollowe 


L day:12 
lbs* of 
iron pro¬ 
duced 

WaPare 
raei: 2U 
ppn232-a3j< 

Pit: in raetanguiar 
but 

Drum bellowe 

2- Ore . 

1. Charcoal 


WaoItiLBiba 

Pit 





fS6l) 
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'4 


(jqgparatlYe 


Trlb* or iplaoo 

Furoaca 

Bellova 

ebaraw 

7itfte . etc, 

TTemno 

[001} 

Pit 




TTslndJa 

[S^lT 

CrudB boarth with S 
aidaa of tarmita neat 
■a lay 

5-5 palra of 
bellnwB 

IdrXtnre of 
ore and 
ohoreosl 


7aLoDgO 
tKgOPO riX~ 
lage^UaladJa) 
tZfiOl 

Hearth of 5 lar^ 
lUQps of loaiQ^ or a 
pit? SiseltLll^ huta to 
a row 

3-5 pdlra of 
dniQ bellows 

il3cture of 
ore and 
cbarocal 


VaKlngo 

I97:pp»166 rrj 

Glay: 70 om, bi^j la- 
teraal dinnieter 40 
at top: in ooMoel 
thatched abelter 

3 pairs of 
drum hcliowa: 
tuyeres pro¬ 
ject 5 cELf in¬ 
side fiirnncei 
ooanccted to 
ballowa by 
wooden tubes 



liytisalaad 

(£51! 

Stonoa ""in fora of b 
long drains'' ^ ft, 
long» 1 ft, Mght 
cMmey at one erd: 
lulted Iron flowa Ip- 
to bole at and 

1 pair of beg 
bellows 

Mixed ore 
and char- 
cosl 

1 dey 

Aageai 

(Nynoaland] 

i2bZl 

Clayt 10 ft, Mgbp 
hOft t ie - i tmpod; prep pad 
vitb poXaa on outaide^ 
on slope for alag to 
rnn down tderired from 
Atufibnka forja?) 

!:«□ bellows 
clny rentl- 
Intiag pipes 
at bsaa 

a* Add iftlx- 
tura of ore 
end ohar- 
noai at in¬ 
ter ys Is, 

' 1* Fill 
witb char¬ 
coal j. light 
froB top 

43 hoars 

Antoni 

|Zf7saala&d) 

2-5 ft. tall;iroo col- 
laota In elroulnr 
trough at bottomsopen¬ 
ing broken in wall 

Drum bellows 



Waltyika 
(ISiwat of 

Nyaae 1 

(97spp*Io7-a6l 

£.5 K. t&lltortarmil 
Mamtar £ m* at 
bottom, 1 m. et top| 
laata 15 a^ltinga^ao- 
cess to top frojQ a 
tree 

b pairs of 
flues 

i 

Ora decoii:- 

posed 

gneiss. 

Cpraas mixed 
with ora? 

4. Ora be¬ 
tween wood- 



5. Lisad 
wltb Yood 
£. ChnrcoBl. 
l^ l>ry 
tviga 

AchavA 

(Dowa district* Fit wltli olajr wall Tla- 
iNyaaalAAd in& eboww It 

Prot.) 
tl£0} 

of Lafce Clayi 6 ft- 

j^yadii ^ ft. to dliuLetAr 

(iel^PP*53S-^7l 

WftteJcua Scwlt lA XwmXx^ bill; 

(97: O.170) aoJtsttmsB la pit In 

Bide of a Milt 
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CqmpTfttlTft Tftble (oont^dj 


Tribe or plaoa 

Furnace 

Bellows 

Charge 

Time, etc. 

Garengnnse 

(Efttanen) 

(5t3i>:p.£3^1 

Largo trenob oorered 
vith ^d after eharg« 
lag; DFenlaga at both 
eadn 

•^Little bel¬ 
lows^ mt 
each end 


■^Seiran 

days'* 

BaEaoiide 

(184;pp.l34- 

37) 

C 1 « 7 p conical 

Bag bflllowfl 



Balia 

(a4£) 

b fta high^ b ft* in 
olrQUJ&fereoee? 




BaLuba 

t58:ppaE£5- 

s&l 

day block; Internal 
diajsnter 30 cm - ;hoIa 
opposite door for 
tuyere 

i>ruiii bellcwa 



Congo ana 

Angola 

(i«) 

Pit 

Drunt bellow® 

Cberooal 


TBohiScoitAB Til¬ 
lage ^Angola 
<142 ) 

Clnv; bO €m# high, 

breeds roughly cyXln- 
drXeal; door for llght- 
ing end extraction, 
blocked during ojiiait- 
Ing 

Btubl bellows; 
tuyere to 
speolal open¬ 
ing in fur- 
naoe 

Char god 
from top 


OTlnBimdu 
<114 ;pp. 

al) 

Clay, conical 




BuSbonso 

[zes) 

a Pit 

Drum bellowB 

Alternata 
layers of 
charcoal 
and ore 

4S hours 

Sanga 

(Scutb-eaa- 
tral Ba- 
Tatelal 
(277) 

Smalting In an Open 
ebed 

SoTural 
pairs of drum 
bellowB 

Mixed ora 
and char¬ 
coal 

SeveraX 

da 73 ,Ru¬ 
pee tad 
heetlng 
to ra- 
flne 

Olenba 
(BftTataia) 
(277;3a3i 
p. 135) 

Furnace circular 

BalXowa 

3iCharcoal. 

S.Wood. 

l^Ore 

1 itayi 

Z days 
to cool 

Not t ham Ba- 
Tetaia 
(277 ;2e3: 
pp. 135-311) 

0 ire tiler aha ft eunk in 
large platroris mede by 
excBTating half of the 
a 4 islting^hut floor 

Bellqwa; 
tuyere 
through 
hole at 
base of 
platform 

£ m Ore * 

X,Charcoal 
to middle 
of pit 


BaBaga 

{44:p.536) 

Pit 1 Q* deep: atone 
lurneco mieed 1 
above pit 




Hanfaffia 

(4l;p.a57-58) 

NxcBTetlcn a ft* by ZO 
ft*,4 ft, deep, with 
eloping floorjeley fur- 

Drum hellose; 
1 ^ pairs flosie- 
tlDOS used 




iie«»j4 rt* wida^bullt 
acroaa tttla at & ft, 
froEi tha attfl ol the ei- 
pave t Ian ;ajiaXlAr dlvl- 
Blau of eicaTetlon glvea 
noOoaa to funiBoe for 
atokrlngzlroA and elag ox<^ 
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CCiiperatiTe leble Eooat^di 



Trltifl or piece 

FureafiE 

Bellow 9 

Ghar^ 

Time* etc. 


treated ia largor dlTi- 
Sian*. Sneltllig hut ZO 
ft. br 30 ft*^ low 
walls, hl^ roof. 




BaHolohalo 

tsas: 

pp. 

Pit 




BaSongfl 

ussjpp.saa ff.j 
£S3) 

Pufmel-shaped pit 

Druii bellows: 

1 pelrl 

Altarsate 
Layers of 
Ore and 
burclng 
Cher009I 


BaMbaLa 

{southern] 

(293) 

Clay^ reota tiller 
BBieltiiif hut with 
ovftl oonioal roof 

4 pairs of 
druM bellows 4 , 

1 pair at 
aaob corner 
of furnece 

2.0harcoal. 
1*Powdered 
ore 

On rldws 
through 
ehannal in-* 
to reaer- 
Tolr at 
side of fur- 
aaca 

BaHgaln 

1293) 

Pltp Id bj InohBfl 

Drum bellows 

Cruaible 
full of 
ore;set 
in char¬ 
coal? 


'OCarrtf’ 
ilZZ-. 23: 
Voi.i.p^aeij 

Low Aouiid or ohambaT 

2 pairs of 
bag hal¬ 
lows 

2«ors and 

charcoal 

mixed. 

1 * ChiLrcoal 


BaVaatta 
(137;SS5! 
pp. S9-BO) 

Z methods £ 

1. biiLlt-up furnaoe. 

2. in. large oley pot In 
antMU 

3 pairs of 
bag bellows 

Crushed 
ora mixed 
wltb char¬ 
coal 

Iron ra- 
fined by 
sseond 
smelting 

OTftmba 

(4) 

Crucible 




"Southsro 

BaotL" 

1300) 




iron n* 
fisad in 
crucible 

Hottabtot 

{BSO-.eltlug 

Kalb) 

SlbBll inourLd? 


Fire owar 

ore? 


UaSbcoa 

(243 

Clay; truncatel^ 20 
inobae to 3 ft* blgb; 
ttudellad witb faille 
breeats; opanlng et 
top; broadp low door 
et bottom 

Z pairs of 
bug bellows 


Ore end 
cbsrcoal 
added 
little by 
little for 
sawarsl 
hours; rela¬ 
tively 
little else 

3iilu 

(1291 

**Iii a soft porous 
atooe hollowed for the 





piLTIKJM'’ 


* 


33S2 









52 c^^arERAi- gsiilEa 


PurciBcea 

One polDt I 3 & 0 OCJC& inmad lately otvloue 

tTtm e at the foregaliig descriptions: 

all of the hearths; small plts^ and Kmallest 
furnaces re^iulrc bellows^ ehereus ttiatiy of 
the large furnaoes do iiOt« This la beuauae 
the latter create their own drau^tp and al¬ 
io# the oarl»on monoride in Its peesaj^ up¬ 
ward to play a powerful pert in haatlng and 
reduction* 

4kmoiis iarije fumaaeap h□wa1^erp the 

len^h of time neceseary to sEfilt the ore 
aaaaa to bear no conataut relation to the 
Bt^e of the furnace or to the nuEhar of bel¬ 
lows used, Sone of the longest scaltings 
iKamallap 40 hours; Luo, 40 houraj mgcni of 

Kyaseland, hours; BaCTahlp 3^-48 houralare 

parfonned in large towers with a natural 
drau^'L; hut tha aaSaStatSp with their tall 
oiren blown with sixtaon beLlowe obambers, end 
the Bu^hoogo with their inim bellows and 
tbelr ample ptt^ taice as long a time. The 
ehorteat processes recorded are those of the 
Baya-Knla IS I/e houra) and the Ihnbua {4 
houraj I with three or four bellows nhonibers; 
bat the forner employ a furnace tbirteen 
feet high and the latter e shallow trench. 

Without taking the oharacter of the ore 
into ftceount —- for tblSp unfortunatBly^ is 
■n unknown faetor ^ the adTantages ssinai 
by so Increaea m dloLensions seam Eualnly 
ths&b of quantity and permsnnncy* the larger 
and more slaborsta forms not haring to be re¬ 
built for aaoh snelting. But aoeitt of the 
si^sllar furnbcesp and not all of the larger 1 
are pemmncnt* Those of Dande Tillage ^ 
though three add one^half or four Metres 
hlghp are built around tha pile of charcoal 
and ore end are iresumsbly demolished ■ eftor 
cTcry operation; while those of the ^aya, 
though lass than a inetre hlghp can be used s 
nttnher of times* 

Our only indioatlcn that bellows toay 
ahortea the procasa coiiiaB froE the Eaya^ 
where the Bogoto sub-tribe * using only s ua* 
tural draughty take mo^re than twanty-onB 
hours, wheroes the Baya^Kula and Southern 

use three bellows ohambarfl and take freo 
flTB hours to uioep rba use of hellowe in 
eseltlEig soema labor wasted; and It is hard 
to conoolTo of any ?r*sfo®s practising It sf^ 
ter tbay had oflee learned that they could 
Dbteln enough dxau^t by building the fur- 
aacw a little higher and insGrting a few 

uorw TOntllatlng tubaa « 

The account for Ufipe^ however, where 
tho master sT.olter stands by on an ant-haan 
to direct the bellowe hoys where they shall 
apply the bellows and how long they aha 11 
blow* aflcordlns to hi a asfpert observation of 
the fire, suggoats that the bellows may eld 
in regulating the draught rather than slcsply 

it additlonel strength* The ieFlpap 
with their Urge furnacaa — and possibly 
with their limaatofie and hone fluxes — nave 
to be partieulsriy careful not to produce 
oast Iron* 

The limited distribution of Ehe natorsl 
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draught tachnlquo is rather recerkable^ 
rind it in the area west of the ^:lger*a low¬ 
er course; among the Qogoto of the northern 
•Jameroon; on the Upper Cgowe; among the Luo 
on the Bahr el Jba^l; among the Oalls and 
perhaps other groups In the Horn of Africa; 
ocoealonally among the Bahr Sersf tribes 
I perhaps according to the wariaty of om 
smelted}: and among the N^saland Angonl, ^a- 
Kyika t?Ii ^aKekirumbo and BeUahl end 
Balls between ijake tlyasa^ Katanga, and the 
bend cf the Kafua* This technique always io- 
plios a large furnaca; and conversely, the 
tower-like furnace 0 of the testem Sudan 
ware probably never used with bellows* 

Heithsr were most of thnae in the [i^ym- 
€a-Kstanga-Keruo area; but In UflpSi Just 
north of Lake Hyass^ bellows rcgulata the 
draught into furnaces two or three metres 
hlffh* 

Tha antiquity of such largo furnaces la 
unknown. On the road from icoliro to M’^peva- 
to in the Katanga, and aspeoiaUy on Iho 
little KaKuseenga Hlvorp Lemstro found a 
number of ehandioned smelting furnace 9 p. three 
metres high and two jsetres in diameter at 
their base, about which the local nstiTco — 
Bcna bfarangUp WeEemba, Baifambwe» KoTWnnRa, 
Kassi-Elfisi, and the iron-working 3anduraka 
^ knew nhaolutely nothing Though 

the clay walls, baked by use, might not wea¬ 
ther away very f^at- these furnaoes are 

probably not very old, for Laamlra ssyn noth¬ 
ing of any signs of great antiquity* 

I do not believe that the larga ijalla 
furnace, with its self-created draughti b-se 
any historical connection with the large 
blest furnacea of the lentern Sudan or the 
Katange-ttyaaa reglan* It la too widely se- 
paraied from tha* by other bIzcs and ferKS, 
and too near to Arable, fron which the me¬ 
tallurgy of the Horn of Africa hos reeelTed 
a constant influeace* 

It La emualng to find the crudest snel- 
tlng acoornmodetlona — bellows blowing into 
pltSp ahallow trenches, or miperficial 
hearth 9 forced of three blocks of earth —* 
concentrated emong the Horthcastem Bantu,on 
the borders of the ragion from which Negro 
Africa Is said to have first derived matnl- 
workinf and tbe other refinements of life* 
Thiap however^ is more apparent thsn real, 
since our notes report smelting in sinail 
pita throughout the Qoago and Angola, though 
with very faw spoclfic referencaa^ Ercept 
among the Aoumho on the upper Ogowe, who use 
free vent Hating tubes, and the Aklkuyu, who 
uae bag beHows, drum hallows seem to be in- 
fsfisbly associeted with theee rudimentary 
types of furnace, ond are probably, as wa 
shall aee, the origlnaL Negro African form- 
we are thus tempted lo trece the Iron smeit<- 
log of the Northeestern Bantu hack toward 
the Congo, especlolly since the Lakes tribes 
traditionally derive It frott the west* 

The dlsLrlhutloiL of small clay furnacee, 
leas than three feet evor all, seems scat¬ 
tered and without slgaiflcance: Durro (Adam- 
ava), Labwor, WaKinga. BaLuhs, Tachikunaa 
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irllla^ [Anj^la) p Oviubuadap btasbana. fha 
largest rmmacsdj however p are ^orrelate^ 
with tha natyr^l draught procesa^ end 
gest much more in an hlstcrical tray, Blnce 
thay occur In precisely those twOp widaly 
separated areas irherc recent trade In metals 
has been moat intense: the 7aat«rn Sudan,end 
the coppcr-bearlng region betxeeii Katanga^ 
LftJco Nyanap and the KafXi^m 

In the absence of any data on the rela¬ 
tive difficulty of pelting the different 
kinds of oresp the above obaarvat: tone eaer 
to prove very little* Nevertheless, they 
lead us to svsluata tho ct^e of the furnace 
and tha use of bellows net sa Improveisenta 
whtchi once invented, would tend to spread 
and perpetuate themselves on their own s&aeh- 
anlcel merits| but as parts of the hroeder 
Industrial patterns of the j^oups lo c^ues- 
t ion* 

In the present state of our knowledge, 
the dlatrlbiitiOA of furnace fonna seezL quite 
haphazard, anna tribe® having exerolaed s 
.^reat deal of Ingenuity in this rospact, oth¬ 
ers having kept thair rumBCES on very sir.pie 
llnesp Several points, boirtver, suggest in* 
teresting technological and diffusional 
trend®» 

soffiB tribe® Apparently attetupt to sepa* 
rate the molten Iron from the charcoal, pro¬ 
bably to prevent it from taking on aore 
carbon and boooming too brittle. The Ababua 
do this by a heavy layer of green laavas 
between the lower bed, compc®ed of layer® of 
ehnreoal and or®! and the upper bed which 
oonslsts entirely of charcGal and on wbicb 
the tuyero® rest, the horizontal partition 
in the furnace at Dande viUagep in the 3Te®- 
tem Sudan, ci®y gerve the seme purpose* rhe 
conatrloted furnaces of the Jur and Bongo* 
baving t*o and three chambora resreotiveiy^ 
suggasi the sane idea; but the Jur rurnac# 
oould not irork In this way, since the ore has 
to drip down throu^ too much burning char¬ 
coal and receives no protsction afi^ainst car^ 
bonlc gese®^ Phe Bongo furnacs partitions 
only partially separate rud frctt snoltod 
iron, the upper find lower chamber® being 
filled with charcoal, while the ralddle chsE- 
ber contains both cbareosl and ope^ Ihesc 
partitions may earva t,o prevent oxeessivc 
oxidation by narrowing access to tha air* 

The tercite-nest walls of tho Hyettwaal 
iron-®meItiBg fumneen indionte a connect Ion 
with the Katanga, where furnsoeg for smelt¬ 
ing copper ore muds of the aame jtnterlAl; 
and remind us of the eopTer trade from Ka¬ 
tanga through Unyarswazt, bs wall as th® west- 
word EnigratlDil of the BaYeke into Katanga, 
and the similarity of coiled wire bracelata 
in the two nreas. We ttust reaeaber, however* 
that throu^oui tropical Africa the finely 
equalized clay frota ant-heaps is probably 
the bast avallsble materiel for furnace 
wolla, Ita Uniformity giving conaiderabla re- 
®t®tanes ogalnat cracking* 

The usa of green wood for the fumece 
walla by the Pnngwe and Jaunda falls into 


line with their whole msterlsl culture, in 
which wc-od and bark container a far p radon in- 
ttte owr clay. 

The pot used for smelting by the Angas 
and by the Haua® of Kano seem® a atrange 
makealiift tc occur sc near the large furoa- 
cas of the Testern Sudan, and it® diatribu- 
Slon ehould be etudled in greater detail. It 
may be a degenerate feature due to extettaivo 
trade, where the Inrportatlon of met ala aur- 
passes their production- 

The gynecociorpbic furnace of the Unshcna 
harks back tc that of the ilunda — which 
ciodoAty prevented the ethnographer from des¬ 
cribing — and is cne of a series cf South¬ 
ern Congo traits which the idashORA diaploy. 

Cast Iron, Wrought Iron, and Steel 

ThLla writing of lifumbwa and the prinal- 
ples Of Iren-amelting, 1 have pointed out 
the relative virtues of oe®t end wrought 
iron, and have montionad the rarity of the 
fonsar in Kagro Africa* Smelting pits and 
hearth®, such a® those of the Congo and most 
of East Africa, can probably not heat the 
iron enough to melt It to a liquid state in 
which it could 'absorb Kuob carbon* A® for 
the 0m«3lting fumaeea . however, especially 
euch tell ones as those of west Africa and 
the Batfshlf it eecsrs nuite obrloua that the 
production of steal or wrought Iron w&a vol¬ 
untary, end the production of cast iron a 
blunder* This i® atteeted by the care with 
vhlQh the Basari ameltera reipjlata tbs 
drought in thair furnace, and consequently 
tte temFeraturff, by opening and olcalag the 
rentilatinc holea; and by the inastar jcneltcr 
in Uripa, who directs the bellows throughout 
the prooea®, lest the furnace ba overheetod. 
On the same point, Stanley t£4S, SAeli re¬ 
ports from lerman Southwest Africa one ®p®c- 
Ipsen of white cast iron "apparently produced 
by overheating,^* and pertinently retsapk® 
that the lari-per rurneces of West Africa might 
bAva bean regularly oapable of this, whtlt 
the simple smelting pits of South Africa were 
probably not* Negro a.-ielters snam usually* 
to bava aimed at what ^ud (IC1&) daccrihea 
for the MendJSp soft stsel not ausceptl-^ 
ble of tempering but endowed with a certain 
bardne&s wbtob allowa tha manufacture of 
sharp blades,^ a product which, in this 
partioiiler oaso, annlyzas: ?e 
to oaip P 0 *^, Si l,s^, s 0*01#. iTieir 
lack of skill ahows Itaalf not in the quali¬ 
ty of their iron but in the great amount 
lost In the alog; the MandjAt for example, 
lonlng is#. 

When we palleh a seat inn of native iron, 
Xi^^itly stoh It with Acidp end ezamine it uo- 
dar a low-power mioroacope or even with the 
nokad eye, we sae tbot it hai a vary noa- 
untfnm consistency t24b)* tba ®lag an- 
tsnglad With It will appear almost evarywfcere 
aa dark; swirls p ripples, end blotobe® on the 
bright background of the pure wrought iron* 
Often, however^ the surfsce in marked with 
several intermediate shades* These reprasont 
Iron carbide; and e sufflolenl proport loo of 
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ccxEf cund i:;a)e 0 tb« cat?rlal harden at 
audden coolia^ will brlag It withla the cat¬ 
egory of fttael- 

If us A*parat 0 ani checaleaily analyze 
tb.ee 0 areas of dlfferins darScness we find 
that their eftrbon oontent ranees all the way 
friwn zero ib the p-uro iron to 0-9# Ln the 
Iron eerhlde^ Comhlned aarhonp as we haTe 
eeenf reduces the iceltin^ 9f Iron^ and 

it may be that owing to a high proportion of 
chorooal In the furnace chargOp and long 
heating^ some parts Of tha bloom become auf- 
flclentiy osrburlzed to melt during tba 
ameltlnfi* But Stanley believee that the he¬ 
terogeneous structure ohearvod in the Iron 
□f native tools la due not SO ntuoh to par¬ 
tial melting ee to robeoting and repeated 
hammering at the forge* ffhlle this rework- 
log aliialnates much of the oharecal and slag 
enmeshed In tbo original blotsm^ It also car¬ 
burize s tha Iron and forms irregular ersee 
of steel* Stanley (2451 has observed this 
partial eteel structure in iron made by the 
BeKJsatla and Hashona^ in implements from the 
old mines of Hhodeela, from Zimbabwe p and 
from the Renders Ruins, k assail piece frcffl 
Under the Conical Towi^r at Zimbabwe showed 
low carbon and medldt carbon eteel aeparated 
by a lino of sleg inclueiona^ a sEmll rod 
frOB the bottom layer of a midden deposit at 
the same site, slicteer. feet below the pres¬ 
ent BUrfsce and + according to Caton-rhanipson^ 
oontffiMporane'Ous with the earileat Inhabit¬ 
ants ^ showed steely iron misted with sleg; an 
assegai blada from the same location was 
half iren^ hair mild steal, the two element a 
Again being separated by a line of alsgf an- 
othar* from beneath the intact ^oemenf* 
floor of the lEaund Ruins analyzed nedlum 
carbon steel in the center, low carbon metal 
eurrounding it^ with slag ineluBloua; while 
an BiTowhead frdc the Renders Ruins, though 
oomposed mainly of carbon free iroUp showed 
an area of Bteel separated from tha iron by 
B line of slag* Apparently none of these 
pieces had been made froB prevtoaely malted 
metal* 

Stanley does not deny the possibility 
of pelting iron in the natlva furnaces, but 
claims that such an action would he rare, and, 
fts in the case of the piece of '"White" Itdii 
from Southwest Afrleai would produce a layer^ 
ed mass of fused end pasty cotal which could 
not be forged and would be thrown away as 
useless* 

in B few Instanofid* however , the Iron 
seams to have been liquified in smeltlug, and 
then '’puddled" by repeated heating and ham¬ 
mering to redact tne exoesB carbon which it 
has easuffied in a liquid condiitioni 

Barth (Iti the middle of the nlne- 
teentb cantury wrote ihdt et Torobe in Gurme 
the sBOlted Iron ran out of the furaace 
through three ohennels Into a bsaln- Spiefs 
(£441 aays that in the ffvhe melting, la To¬ 


go, "the Iron romnlaa on the fire till It 
melts and runs Into holes which have been 
dug*'^ Burand (34) reports thet at Pouta in 
French Wont Africa the Iron flows rr« the 
ameltlng furnace through s channel into a 
hole made to receive it. The Koranko tribe 
In Sierra Lease amelt their Iron to a more 
or lees molten state. This **whlto eaat Iron? 
le then docarhurized by puddling (7Sa|f* 

Bore age r-Fereud (31)'^ for the Moors of Sena* 
gsmblAi and I/eiafosse (71) for the Semifo^ 
flay that the molten iron rune from the fur¬ 
nace into clay moulds, Dolsfosae descrlbea 
the bar of metal In the mould as impure, 
spongy, and full Of scoriae | and Serengar* 
Feraud eaye that t.he Iron so base has to be 
forged and beaten to make it tough — presu¬ 
mably the puddling natbod* These two tatter 
accounts, however* sound very doubtful, 
silica tha authors may have miataksn the ven¬ 
tilating tub^s for moulds* 

In the Congo, Torday Bud Joyce (£3^) 
claim that tha BaUbala make the iron flow 
out throng an opening in tha furnace wall. 
But in the far south, Sotoapara (E30) doubts 
^olb *9 dasnrlption of Hottentot emalting, in 
which the Iron is said to have run down a 
obattnel into a basin at the aide of the 
furnace, 

Stannua (£&1) claims that among the Ny- 
□saland Angoni it collects in a circular 
trough St the bottom of the ameltslng turaaee, 
which tt could hardly do unless folrly molt¬ 
en, For other Nyaealntid groups the same 
author statae that the Iron Is ao fluid that 
it flows Into & hole made to receive it at 
one end of the furnace; and be adds that this 
crude Iron "Is then again melted In a bole 
in the ground with a obarcosl fire about lt| 
and than the Botal run Into a long trench to 
form a thin bar which is hammered into a 
Hpear*" 

At the first reading, this account 
sounds like a ssakasiilft of haaraey and iMg- 
inetion from one who knows nothing about Iron 
EiBtallurgy and has never seen tregro smelters 
at work* Iron whioh could ba ’’run Into a 
long trench to form a thin bar*' would seem 
to hecoKE too brittle on cooling to be ’’ham¬ 
mered into a apear*" But stennus is par¬ 
tially corroborated by other observers aear- 
hy. Holden (l£B) says that from the 
sandatona furnace of the Kafirs the itoltan 
mstsl flowed; into moulds or pipes* though tt 
become more malls able than moderii Swedish 
Iron* Stavt duscrlbes the Venda praotiee 
in simllax terma (255]: "The Iron inpia- 
cnents were ZLade by allowing the molten met¬ 
al to run into rough clay casts^ being 

afterwards homaered into tha required shape,*' 
These accounts are either fallacious or de- 
feetive; i think they are daraetlTa, Thay 
give ua DO analysis of the Iroa, and neg¬ 
lect to state how tool tea it la; and the fin” 
Ql roTglUr; is probably preceded by repeated 
heating aid hemoerlng to drive off the ar¬ 
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cess ttarbon, Tlia accounts ara e^pli&able 

b3f alloijlfle this losafi puiddlljig process; 
wblolk/MR Tatsevltcli iaforjai^? fie* must ba 
parforjtsd in the praaonca of Iraa oxidn 
acele, They are soi&ewhat substantiated by 
the ancient production of oast iron at 
tfijffh wji p njcst far to tba nortlnreet* 

OrnaiEflntsl oastlngs In iron are snothar 
natter, for In aTery obaarvid eesa they are 
A^ade by raneltin^ tbe iron after it has beCD 
amlted and cooled. Though they iPill be 
cLore fully discussed ahen ae coc* to eastingi 
they hCTe aocDe bearing on. the <iue3tion of 


tbe tanperatures obtainable under prlaitlva 
oonditlona. Beech (24) i^iitloiia moulds 
when dl ecus sing ixon eorking among the 
Meek has rei>orted cast Iron froia tha 

liausa: and nioubelheber tells me that the 
Baoule soDetlioas cast iron by clre perdue , 
though the results ere crude and unpleaalne- 
In all of these cases the ^tal must hare 
been anelted in a cruoibla. It rould be 
iDterestlng to know whether the ^*flgurfl* cf 
i 5 en and beasts" in tbe Bute hern ^ Mali at 

intrarp^ and credited to King Kiel* of the 
Bushon^, Who liwed in the sixteenth centurji 
are of wrought or dust iron (£79). 






V, OLD TTORKINGS FOR COEP^ TIU Bi S0UTim^3T AFMCJl 


TSS SOOTKEASTEBH AJl^A 

Is qaly oa& of th^ oy a ter tea ia 
an ar&a alive with tliecL, Ttae Trenaveal^ 
Rhodesia p eed tbe regloe for&i a dls^ 

tiBiat wtallurcioal provlnoa, cteLracterlzed 
by the ulQiii^ of copper| tin, enil gold| tbo 
al2o aad cowplexlty of th^ ealnsa, tho txsm of 
EBeltlQ£-fInxeSp and the oaking of bronze, 
Since tha anrly copper and tin clnes In thla 
arna naan to lie on the aikiEra hls^tarlcal ho¬ 
rizon ^ they should be eonaidered together 

rather then vlth itsinae for the eacia oetala 
Toapeotlvely elBovrhaTO on the oontlcient. The 
area innlndea tiro irell-Dorked nuclei: In the 
north Katanga, where the iml:iTaa worked oop-^ 
per on a large aaale Into raoant timoB bnt 
never exploited the local eourcea of tin 

In tha aouth the Transvaalp with its 
abOnysoae old iilnea for both of tliaae oet- 
ale. Though aODo native copper han bean 
found in Gtraar:bedn in tha southaaat (§5)/ 
it occura but rarelyj and is dwarfed into 
inslgaificanoe by the qmmtltlaa of ore ex- 
treotad from the mlnee* Ck?ld« found calnly 
north of the LiispopOp pleya a greater pert 
aa a lure for foreignera than aa a caterial 
for ^egro Industry^ and hea already been con- 
alderad with ita history elaavbere in ifrlos^ 

A Kj^dhr:: exai^pl^ 

A glanqa at oodern Negro wort omy give 
ue a picture of ainiilar activity in the 

past. Copper mlnlns and ameltlng still sur¬ 
vive aiaong the nntlvee.of Eatangat on the 
border or Northorti Bhodasis aetd the Belgian 
Congo (116,150IPS19^£94)« The KfitsngB copper 
belt la about iriilaft long and between 
thirty and alxly miles wide (£94j, EbSange 
and BhYake were the leading dinera in the 
district batireen tho Uifira and tha Lualaha, 
but elsewhere In Katanga varloiia groups coji^ 
to partlolpata^ Tho ^i^tar of Congofie Ida, 
sixty miles asst of the Lufirn* were oxplolt-^ 
ad by the BaTeiQba, the Ben a lisaaha, and 

probably the BaSabe of Koponda; while the 
Sena Boa of chiefs Katanga, Tan}ca, and Poyo 
worked the cinea at Shituru and at Lulshiai 
Just enat of tho Luflro^ Daotiog at the 
letter place the Bens llgurube uLlnera froa 
Kanlaiains, Poyo^a people^ oora than thirty 
Enilfls from tbalr bone, mined copper at Likoai 
and KanbOvo^ west of tha Lufita near the 
headwaters of the DlkuluwOi vhare they met 
tho Boon Nsofu miners of chief Fonda (loOK 
Though the iadlvldunl ahefto and gallerlea 
wore private propertfi neither tribes nor 
persons seem to have had exclusive rights 
Qw^t any of tho copper fields, aa they did 
over bunting and fishing terfltorios, end wo 


ha or of no fights about the miaea (150],. The 
proxlialty of an ene^D7, however^ nzy have pre¬ 
vented access; as In the case of tho BeYelfo, 
who, becauna of their war with the Bane Bee, 
kept away frem the eastern nines and worked 
these between the Lufira and the Lualeba, 
where they bad sstabLlahsd relations with 
ths BsSon^a^ rbough living at rich copper 
aouruoa, the Bena Y^aonUn, BaLebi of Kovln, 
and tha people of Kobombi, never o^lolted 
them.. Tho tcobombi speolallxaticn in iron 
working may have prevented them frcm giving 
their attention to ths other metal« 


HaYeke mining (116) begins after 
aorighnm harvest in April or JSay and lasts 
for the whole of the dry season. The paopl* 
set up a temporary oacp by a streac; near the 
mines, where those who ore not qualiflod to 
en^zago In mining can plant and eultlvato 
small fields of eloiislnSp asaiated by the 
miners In their spare tijce.. Women and chil¬ 
dren quorry malachite froa the nurface of 
the ground p Tho £ian dig the Inrgc pito and 
shafts, passing bark bTiekots full of ore fren 
hand to hand up tho wall, and oomotimoo 
building firea to brook the harder rocks, 
Arnot [10 )^ eoys that tha aeppor miners of 
this region ("^rengenze,” bfitweoo the Lu- 
flru and •^LuSturuwe" Hiv*rs) eeldom dig their 
shafts deeper than twenty feet and have no 
lateral workings. Ficksrd (£1C) and do 
Mttptiime {1L6] give a depth of forty or 
fifty feat as tho usual limit, with sixty 
feet as the maxlciiim length of underground 
passages. Do Eomptimia, however, claims that 
the 3aYoke uaually take out about one metre 
a day, and cay dig down ultimately aa deep 
as 115 feet, using wooden aupyortB for tha 
ah^t, though they never carry their side 
galleries very far. Apparently they do not 
understand the aneltin^ of copper silicates 
and sulphidesp and whether tbsy smelt ootpor 
Oxides remains doubtful, Kea divide omons 
thamselves the ore obtained frcm tho larger 
workings, while women take whatever they 
thomselvea have mined on the surface. The 
chlaf receives a atntod proportion of every¬ 
one e or® or of all smelted copper* 

—150 miles west ot 
rsnda in K&tsogn, T. S. Oarnahan (819) found 
eoppsr being rained by gsn^s of Negro women 
under Bale bosses, one boss to every rif- 
tesft woBco, These Negroes were or s ’Taueh 
better phpi<iue- than the local peonla and 
appoersd to have come from Angola . Hist 

mined so^ ore from veins end seams in aili- 
■llSBinS Irregular, in- 
following the rioher beds, some¬ 
times to a depth of thirty or forty feet. 
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Worklng^ irlthqiLt l^ps or ladd&rflj they pe 4 $ed 
thfl orq Up in hftsk^ts to vnoien an the eilt- 
faoej who sorteii it penned, it at a neaj> 
by streaiL, ftey then took It to n 
throe iDllee alrey to smelt It and cast It into 
cruclfora 

The oldest liTinf natives in the 
K^tnoea hare no reoollactlon of operatlona 
at the nines of the eastern district« where 
holes ninety to one hundred twanty-five feet 
wide were dug to a depth of twenty or twenty- 
fire feetI though soae of these reterana ra- 
menber sefTing as porters on eipeditlone 
carrying Katanga copper to the shores of the 
eestarn ocean (^19)« 

INCXENT MmSS 

Only archaeology and his tone si rs- 
searnb mny be exi>acted to detaxmlne the an¬ 
tiquity of iua teleworking In thn Southeast 
and the identity of the earliest mlsing pro- 
3tiotsrs« These studies have so far failed to 
do so* The loesl nrchaenloglsta have pre¬ 
ferred to ftXAinlne and clesslfy the orude 
sterna Implements rhiah they know must bo 
very ancient^ apparently unwilling to waste 
their talents on old mines end kresl- sites 
which they oight have to data within the 
last few generations, "e can only pateh 
togathar tha available obserratlona in ar^ 
chnnclogy, history^ end ethnography,and hope, 
in Bplts of their varying quellty, that they 
will eorar the leedlrtg parto of the atory« 

Unity of Type 

One naturally aska how far we are Juati- 
flfld In lumping the old minaa together for 
single trcBtose^t* Tha Kntnnga workinf^a 

should perhaps not be diaouessd along with 
thoaa of the Transvaal- I have described 
them only ss an ezompls of what native min¬ 
ers my aokieve* Ae we leave them and go 
southward through Rhcdesln. however^we find 
that ancient mines have praoticelly a oon- 
tinuuua distributiDn- Xtiough those of the 
Unrleo district* doubtfully reported, ere 
probably recent Bantu work {SBi), moot of 
the'larger workinga of the Tronavaal undoubt¬ 
edly belong together. They cluster especial¬ 
ly in the aoutponsbarg, Wstsrberg, Korth 
Euetenburg and North Jiiddelhurg dietriata* 
ep d to a leaaer extant In Lydsnburg and (Caro¬ 
lina Nona appear south of the north- 

sro edge of the high veldt at about the lati¬ 
tude of Frstorie (£S4K Canerally appearing 
superficially as depreaeiorta with a rich 
overgrowth of buehaa (£84), they reveal to 
closer examination a number of details in 
oommon. All have been deliberately refilled 
with the dump Esterial; and since in two 
known ‘ inatances this filling rested on a 
atull, it was probably dona by the original 
workers themselves (£MJ- The niaera ex- 
traoted all ore from the reefa for the full 
depth of the vorklagSf and left very little 
in the dumps (a^J. As ooppsr ore they pre¬ 
ferred icelacnlte (copper earbonate)* perbapa 
because they did not underatand how to smelt 
ths slllcateep aulphldes, snl oxides (204)* 
Aaaooleted remains sxfr Limited to a few 


small omelting-eitee, minera" tools end u- 
tensila, and a ^gradad rood'’ nesr ths Bool- 
berg tin mines, with here and there: n hu¬ 
man akelaton of ipoderzi aspect p and aid ua 
little In dstlng the mines or IdantLfying 
tbs lesdera of the mining ontorprlae* 

Copper Stine 9 

Old copper mines occur sa far west as 
the Tebedxi Fiver on the border of the Kala¬ 
hari (Mp5fi)» One Of the Tebed£i mines is 
eight hundred feet longp ssd In places ona 
hundred thirty feet deep* end tmjst beve 
yielded at least lOOO tona of oopper (64). 

But thia group may be considered ss only a 
weatarn outlier* 

The greatest old worklnga occur in the 
l^enevssl* are knovn in some detail, end 
show strong similarltiea with those farther 
nertb. Four exteoaive groups (S861 lie hid¬ 
den near Meseina (£47). In forests where tbs 
more law la a a of the iscdern Nsgruas have 

sought refuge froia the hut-tnx and the dis¬ 
trict Constabulary (53)* Sletlvea try to 
keep the whites from ksowing about them* ex¬ 
plaining that farmer chlafa ordered tbem re¬ 
filled to dleoouraga whits proapactora (53). 
The Kasaine ores, aseeylng SC-60^* aopper,ofl- 
cur in granitic formettona aa veins of cop¬ 
per carbonate near the surface end as large 
lenses of copper aulphide further down. Tba 
Biners extrectad them hy opeji osstiag in 
pita and trenches, fallowing horlsontslly 
the course of the vein, never making drives 
or Shafts (£86). Though apparently tbey did 
not sort one kind of ore from the other, end 
aometlmes worked the sulphide to a depth of 
eighty feet (2Q&), they usnally confined 
themselves to the eerbouste nearer the stir- 
fecCi which was softer and imsre easily emelt- 
ed. 

Since moat old mines ora dry, their 
depth saems to have been limited by the> 
changing charector of the ore rather than by 
the presence of ground water i,£48!l* The 

Ingest single working at b(eesina sttsina a 
width af one hundred fifty feet atud s depi^ti 
of seventy. The miners gained eccesa to 
the lower levels by means of wooden ladders 
(£47) and tos-hcles (53} in the wall. They 
soiaettffleo attacked the hard face by fire- 
eetting and sadden cooling with waterp but 
usually hacked out the ore in a hsphertord 
way With abort iron geda driven by round ba¬ 
salt hsoLmer-stoaes* To Judge from msrke 
left Sixty-five feet down In the wall of oe* 
dine I soJJie of these gads were square or an- 
gulex in crows section (lOS)* They may have 
heen imported from the Spelcnken district* 
where Iroji-wBoltlng hes flourlshad* Ail of 
the mines were intentLonelly refilled before 
abandonment (^Bb)* sone of them as the work 
progressed. One hole eighty feet deep and 
fifty by thirty feet In horlrohtel dimen^ 
eione ouat have yielded LOCO tons of copper 
(£84 i. This Whole Messina group seems to 
have produced sbaut 5000 tons (£86). 

The Fslabora area, inoludlag Lulu Hop 
find The <iUidep amy have yielded about lOiOQO 
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tone of Jiiiitfil liiSa)- SflT« we find vast 
riftldfl of early copper-fudiiae aa pcat-holec, 
Qjyen caetd end reef workings t2©el* eaioe of 
them forty or flftj feet deep Moat of 

them hftTe never been reopened Cn the 

flat fllone the eest foot of Lulu Kop lie a 
Series of workings In which the reef has 
been neatly etoped oat I.E84L The ores at 
The Guider eulphldea diaBenlnated lu pyroxe- 
nite, my have yielded Only copper 

^'^esr 'A'agon Drift at the foot of the 
t>rekonabarg|. oa tbs headwaters of the 
Koodo'a River tEeal* the nnotenta worked 
bomite U aulphlde «f copper and Ironf In 

inolineSip drivsa, and etopa^* At_ one of 

tbeaa tslnns n lode dipping at an angle of 
twenty da^eea was open-cast down to s yertl 
aal depth of thirty feat, fron which a reef 
wes worked nut with drives and stopes for SH' 
oElier One hundred feet on the incline* the 
total length worked out along tha strike 
being about one hundred fifty yards 
The mines at this site had apparently been 
dug with a definite plsni and bad all been 
refined (2S6). They may have produced mors 
than SOO tons of matalllc copper 


been taken to the bHnk or the KaruSi Bevon 
mllee swsy, to be dresaed and EEualted [£9i). 
East of the Luflra lie a number of flben,doii.ed 
copper worhlnss* 100-165 feet in dianeter 
and 23-^3 feet deep, heavily eroded and over¬ 
grown with large trees (116) p 5tlll further 
aast^ wa find old copper mlnsa in ibcanga 
territory and at Pandairiacus on the Z4tt- 
hBZt {66K 

Tin lUnes 

Tbou^ nart (641 reports enclant tin 
mines aa far north as broken Mill In llorth¬ 
em RhodeBiCj we find Mst of then south of 
the LlEFOpOiF Several hundred lie in the 
neighborhood of Booibergi ^feynak^ and Leeuw- 
port In the ^aterberg district of the Tfana- 
veai> about forty miles west of tbe Txe- 
torla-Pletorsberg Hallway [10)* Here can- 
siterite ocoiira In well'doflned lodes» pock¬ 
ets^ pipes, end bedding-planes In the 
^usrtsite and sandstone of the Lower ’■'"’ater- 
berg series, essoeleted with tourmallTiej 
Iron pyrlte* end soi&a pyrites of copper and 
arsenic tlttj,. None appear la the greiUtic 
tin area around Zaalplaats end Groan- 
fonteln 


Copper □.ines oacur north of t]ie Trsns- 
vael whore tin nines gsserally disappear. Ac¬ 
cording to Dart [s4h a "veritable ring of 
aacient copper mines has been discovered 
suTTCundlng the Fthodoslan gold bearing cen¬ 
tre On the Selkirk property i3ltt twenty 
mileB southeeBt of Fraooistown In Southern 
Rhodesia^ five outcrops of pnalaghlta hsvR 
been mined to a depth varying from fifty to 
seventy fact, in working ten or twelve feat 
broad. In one a mnnll shaft has been recent¬ 
ly sank and ie timbered dll the way down. 
Theae nine® deserve special notice for the 
fpagmeQtery ruinn of a rough stone wall a 
few yards aw®y> and an old iron working on 
anoxhar pert of the same hill^ with plaeea 
of iron slag aeattered around It. There ie 
wp extensive old mine on the Alaska rxoper- 
ty^ of the Southard Rhode bI an Base JfietaJIs 
Company* where the aoft ore has been mined 
out and the hard or* left atandine in 
lara 1^961- Another group, only about flf- 
taen feet deep but of vnet extant, etretsbes 
all along tbe outcrop st the Kanaan- 

$hl Cline in BaKaonde territory, Horthorn 
flhodeala Smith end pnle 1^42 

note anolent copper workingB seer the ^iig 
Edward htine southwest of Lusaka, At the 
modern Rwsnn Sikubwa Mina, near the head- 
suartars of the KafuSp the old (iklnero ex¬ 
tracted high grade copper carbonate alor4g a 
vein in werktngs one hundred feet deep and 
twenty to thirty feat wide I,b6,43p6^.* In 
1901 the prospectors cf Tanffinjlka Lonces- 
sione :-td. located in the jintsnga region 

Bjrs than Ona bundr^d fifty «parate 

poslts of eopp*r, no*t of wbleb Bad already 
baoD worked, TBs Uresst of these old al^a 
naa ft Fit sir buadred feet fteroaa und tiro 
hundred fast deep. It hod no dump, ODd ftp- 
parent ly all th» ore ranored fraa It had 


Ths tfat&rherg miners preferred the ticn* 
lode era bodies — pockets and other ^aupple- 
centexy fillings" ^ to the lodes proper, 
probably because tbs former yielded oorc tin' 
but they prospected thoroughly, drawing on 
nil Icdea t>t any Ittiportence* sorting the 
[iLinarale carefully* and completely exhaust¬ 
ing meuy of the deposits [10). "■hen they 
resehed the llnlts of a pocket, however,they 
apparently did not follow tbe line of fla- 
Burlng in search of more tlOSl * All stray 
pieces of ore show a hi^ tin content* :;^lnce 
b 11 the OTO mined come froo near the surface^ 
it contained Little cr no sulphids il9] . 

Here* as In the copper minsSj the min¬ 
ers scJMnicjee broke the hard face by fire- 
set ting (E£dl, but backed out cf the 

ore by pieans of unbefted hanmer-stones end 

pointed Iron gads* about Eighteen iachas 
long and of '’dumb-bell" rather than angular 
cross-section t£a6,204l. The isds, "^eiual 
In ^luallty to tbe best Rwadlsh Iron/* sna- 
lyse: 3nice 0.175^, ocmblDed carbon Ohi^SS^, 
aulphor 0,01^, and a trace of phosphorus, in 
addition to the iron ■rJ.EMj. The hSPSfler- 
stones are natural spheroids of weathered 
diabase, probably frotti a dike outcrop on the 
^nverwacht farm, end bard relslte from Iccsl 
dikes. They weigh between threa and alx 
pounds il9K No £sds* haiimierstones,or other 
artifacts have bean found at the old Leeuw- 
port workings, 

Watarberg tin mines ere seldom deeper 
than forty or fifty fact varttcaJJ.y iS04}, 
though the deepest working at Weynaje ended 
fit seventy feet vertical distance from tbe 
surfsoe of the ground UBSj , 
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In t!|ie lon^at oontinuoue on« 
the South End lod« at Roolhere, th« miners 
followed a lode horizontally for &£0 f&et, 
di^^lDS In placed to a depth of twenty-asTon 
feet* The ceat naxrowe down froin an aTerege 
width of twenty feet at the top- The Eilnars 
found the ore at the Surface Texy payable, 
but failed to eiplolt a rloh, narrow lode 
undfiTffeatb V BaLunann (19} slYas a teohnioal 
and fioiEewhat hewilderlng description of an 
old fnine at Weynek: '^The tin oaoura in aoft 
clayey interbedded lodes dicing 10 deg., 
west, and warj^ng in thickness fraa a few 
Incbea np to 4 ft- The majority of the 
Btoped do not go down more than 5U ft-, but 
the principal one followed tba lode to a 
depth of ISO ftp on the dip^ The atope bad 
been Started ea an open cast with a width 
or about so ft, alon^ the atrike, it then 
bellied out below to a niarlnin width of 50 
ftp^, on the atrLk*i coailng down at the hot- 
tola to 15 ftp Tba a War age width of the 

stopo was 30 in*, but at plaoes this narrow¬ 
ed down to Id In- At that flat dip and nar¬ 
row width no fnll-sii^ed Eian could work, and 
tho actual ore breaking muet hawe bean done 
by sjnall boya or an under^alzed race like 
the Bushiaen-" In this connection we note 
that two feoale Bushmen skcletonB wore found 
In one Of the mlnoe (28^]|* Eaumann continuee: 
"^This slope is of particular Interest frois 
the fact that a nuinber of pillars were left 
In It, net as might hate been supposed tc 
support the hanging, but simply beaause the 
value had gone out of the ore. In addition 
to follosilng the ore down froai the aurfaoe 
by aioall ahafte or open oases there Is an 
instance at Tfeynek of a worklDg having been 
entered by ap adit at right englca to the 
strike of the hole*^ Pillars altsller to 
those above iftentioned wore left in the reef 
workings at Mfeynek p whore a reef et 

thirty degrees was iLlncd down to two hun¬ 
dred feet and several hundred Hon a nf tir. 
extracted 1^84]. 

*s in mast ancient mines of the Trane* 
vealI the Hootbers tin mines hevo been da- 
Uberntely refilled* We oan hardly explain 
tbla leborlDus practice as an atteept to 
bide them froe enamy prospectors* since In 
moot cnaes the nlners did cot abandon a de¬ 
posit until they bad exhausted It {19}- on 
the Empire lode st Roolberg there was soma 
partial fllUne in of stopes^ using a roof¬ 
ing of wood and brush {19>. 

Large stone auHers and grinding stones 
suggest tbit the workers reduced the ore to 
powder before pannimr it at a stream to free 
it from the grosser Impurities* This would 
leave a concentrate of perhaps 70^ of 
tin (191* 

Antiquity and Attribution 

What Is the age of these mlnea and who 
la responsible for tbnm? Lest we yield to s 
popular bias In favor of great antiquity,let 
us osution QurselTes with geverel argumants 
in tha Other direction- SobccCi 1234j sees 
no indication that they are older then 400 
or bOO yeera- As iatemal evidence aupport- 


ing thia low dating, we have the praeerve- 
tion of hewn timber [19} in some of tbc 
workinge, et llessina a sawed beam (10b]* 
The Iron gads and hose found in or near the 
minae abow only e thin layer of rust 
294] - Tree growth never represantB ' more 
than two or three eeitturles (19}, though a 
baobab six feat in dismeter, aM probably 
two hundred years old (247, 248}, grew on 
one copper norking nt Messina- As external 
evldenca wo bavo bistoricel record, wbleb in¬ 
dicates that copper and tin were being ex¬ 
ported from tbs interior to the eoiit bass tarn 
coast St the time of the first Portuguese 
and Dutch explorers* 

But the finding of roletlvely racent ob- 
Jocta in the mines does not preclude •* anti¬ 
quity, for they alf^t have teen worked over 
a very long period of time- and though 
Trevor^s assujsptlDn (204} that tbs iBnge‘fork¬ 
ings are morn enoient than tho eaialler onne 
seems quite arbitrary, we have to ad-':ilt that 
several of the fonter shew signs of ago* The 
big Mne on the South End lode at aooibarg 
was refilled in two Instalments ^ and had ac- 
cufliuleted at one place two feet of surface 
sand over the bottom stretuin of waste end 
rubble* This sand was striated In dEirk and 
light laninCe showing that a ^considerable 
number" of rainy seasons elapsed before tba 
Upper layers of nibble and surface sand were 
deposited {191- Soifta of the larger pits and 
trenches in the Katanga series had apparent¬ 
ly b^en worked et three or more widely sep¬ 
arated intervals, as lodioatcd by soil 
eecumu1stions and the .^owth of trees (294)* 
Dart (57) points out e stslsj^ite fifteen 
faet high and eight feet thlok at its thin¬ 
nest point which obstructs the entrenca to a 
cavern In e narrow belt of dolCHtitlo lime¬ 
stone on Rookpoort Farm in the Rooiberg dis¬ 
trict (55)- The cavern seejiis tc have been 
worked very extenaively in ways prectaely 
similar to mining, but not a trace of any 
userul minerals has been found there- Dart 
suggests, however, that snob mlncrala etiay 
be ister discovered under the thick accumula¬ 
tion of bat dung which no one has taken the 
trouble to clear away- At any rata^ the 
stala^ite stands ^In such a position as to 
render praetioally certalti Its formation 
since the period of oenupatLotJ by the jniners*” 
One drive in the "‘mine" is too narrow for a 
large adult to work, realniscett of the 
same condition in the Rooltere? tin mines. 
Hie **R&oiberg cranium’* from this caver a 
aeejr,a to have been deposited Long after the 
"mining," None of the above evidence don- 
vincee as of an antiquity of Jtorc than three 
or four hundred yaara for tho minea in 
genoral- 

Clues to provcttlence are -van mon. un¬ 
set tsfeotory than those to age* Some point 
to local Kagrocs, ^(early oil of the aaac- 
olated objects closely raaemble modern Bantu 
work (19), the sawed wnoden haam In one of 
the Messina workings balitg a glaring axcep- 
tlOB.^ The absence of lompa, in parts of tbs 
mines wbsre artiriclsl light must have been 
neceaesry, again suggests Ksgro activity^ 
since the modern Souttiern Bantu have no 
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IfifflpB {13K The iiLorec>v«r, defio.!t«- 

ly state thBt their ^andfethere worSceA the 
iTran^y^l coiiper mlaes {^4^7^ &401 and that 
their foxuLer chiefs ordered them renlled^ 

But hoth I?ept ($7) and Tremor (£S4, 
EBbp EBe} heUete that a fttrelg^k i?raup elth 
superior oultiiral attolnfflante superrlsed the 
□ Inin^v Seelclns evldacico to ■rrorrohorate 
thlSr me find nuiDerous clueai hut nathihg 
which daftnitely iQdloetas any a little for^ 
aIgn people* Hlelcaird (S191. «he bellHres 
Chat BO very anolent date should he given the 
Tatanga mines. augsests Chat they were 
worked under the direction of the Arabs frhen 
the latter controlled the slaTe i^rade in eaa^ 
tral Africa* He ditae Barernl pasHej^Be from 
LlTlugatone ■« last Jcumala in support of 
this opinion* Llviu^stone knew an Arab 
trader fro’t Zanzibar who dug Katnime mala¬ 
chite for three weeks» ^Inin^ pounds cf 

copper* But aiekard'e estimate hardly allows 
for the enoraouB size of ttia old workings, or 
for the references to copper in Bouth and 
Central Afrlea before the tune whsn, ao far 
es we know, Arab slawetn had penetrated far 
hnyond the Coast* 

rhough Arabs bed re&ohed BofaLs nt the 
hegliuiing of the tenth century 1144) , had 
ftstahXiflhed trading stations In Portu^cjuaae 
Zest Africa bo fore the sixteenth century 119' 
and paaetrftted as far up the Atunbezl so 
Sena, tbey probably did not come louth of 
Cape Gorrentss {E^l* Even ns late ac the 
fir team h contury the most southerly Arab 
settlement seems to hare bean at Inhambnne* 
apd Arabs probably never trsded for metal in 
ccmmerclal quaotitiea south of So fain, nor 
undertook any lariye trading sKpedltlon south 
of that town after the Fortuguese seized It 
In 1505 12^41* Extensive trade oontants 
with the Indian Oceanp however * as well as 
trade in copper and bronze, may be postulate 
cd for SouthasEt Africa as early ee the 
eighth century from the instarlel found at 
Almhabwe [bQ]t Idrlslk U the seeaBd half 
of the twelfth century, says thst tha islan¬ 
ders of ZaheJ or ZaheJ (Javs?t were bringing 
iron from Bofels to India and XcidDnesla, and 
that the nstivea of Sofale preferred orna- 
aema of copper {FOSEibXy brass) to those of 
gold, a prererenea likewise reaordod for 

Zest Afrloaiis by Ibn el ffsrdl a few decades 
leter [95. 19, £05).» 

The Ba^onda have a tradition thst pale* 
faced tLcn with heed coverings directed the 
work in the local copper mines and took moat 
of the output {E47|^ & trsditlcn confirmed 
by the 5tpDdi (^54)* Bekukunl's BsPedi, who 
lived between Lydenburg and pletcrFburg, took 
the country from the EsHoka late in the 
eighteenth century* Tbs head place of both 
these aroups was tba hill called D*sjste* 
In s trafiltlcnal chant the BhPedl i£S5) re¬ 
late that a party of bearded ten called the 
ilapalacats, veering clouds [aic] on their 
heads, oene frvm east of tbe UrskenabargT 


occupied D^8Jets, ofid ware finally wiped out 
by th# FaHokn — the tribe frer. who®, by the 
way. the QaSuto Importad iOSt of tbair nettil 
(591* Though the Bafedi ascribe the an dent 
mines to these turbaned Intruders, Trevor be¬ 
lieves thet the Inzter tere probably only 
Arab raiders from Inhambane after 1500, and 
probably did little inlnln^ (E34K It is said 
that they left some losi.^-^barreled rifles 
which were still In the hends of local Tie- 
grots within the last fesr generotlonB* 

Some flat, square bricks, '*iUlie differ¬ 
ent rroiis those riado by Europeans, are sold 
to have been found near aome estanslve an- 
qient mines at K'.spethleli^s Location and on 
the farm Nsfikdoomdraal TEo* 41, twenty miles 
to the south (E&5), Such vsgus reports, how- 
everj. have sLsoet no value« Uor can we ^Ive 
much weight to llart Ides lOS) that roek 
paintings in South Afritta show **slleji in¬ 
truders wearing headgear of Babylonian enn 
Phrygian eppearacce*'’ 

Trade ebjents thet may havo passed from 
hand to hand dOAri the whole length of Africa 
durlri5 fi number of irecE^tlons or even of 
centuries help very little in attribution or 
dating, especially since such finds are spor¬ 
adic and very poorly documented* Such, for 
erample, is a gold coin ^undoubtedly of 
Fhosnlolsn erlglti" and apparently '^perfnctly 
genuine,'’ which is said to havs been un¬ 
earthed at n depth of flftoeiL feet in soma 
rscent excAvations for the foundatioo of a 
monastery (£65). 

Old beads, however, have appeared in 
suah variety and quantity that they tnsy tell 
considerably more* About twanty^flve years 
ago a kind which, eccordlng to Flinders 
Petrie, oome into use in the Roman Empire in 
the fifth and sixth cafiturlea was dug up in 
a native pot in the old workings at MeasiQa 
1285)* in 1916p Trevor (20Sj found several 
types in a rock cave at this locality; Ivory 
beads with a partial spiral groove on the 
surface. Email red and blue glass beads, and 
a facetted blue one moat probably of Surop- 
ean manufacture, together with ostrlch’^aeg* 
shall disc a of the nocxtofi Ruahman type* The 
ivory beads august HeGhuana or Hottentot ^ 
while the glesa ones itay have bean got by 
trade .in the Bixtaenth oantury from the 
putnh at the Cape* one llassina mine yielded 
blue glass beads *of a peculiar type” whinh 
ohowed very primitive annealing, aud two 
large orbletilar beads of combined quartz and 
limeatone I apparently bow-drilled. Old blue 
glass beada have bean found in the sand of a 
stresEi close to HrmovLUe near Uaritzhurgt 
end on£ was unearthed twenty-five feet deep 
In gravel in the bank of the rugels neer Co¬ 
le neo (105)* We ahould be grateful for an 
exact desoTiption of these apacimsne, parti¬ 
cularly with relation to those found and 
dated at Zimbabwe* 
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^MELnuo 

^at betaca of nil the tin ani dopper 
that tfer* Elnad In the anolent rr&navaal'? ffe 
ahouJLd aapecrt the ennwer to help ue with the 
nuastlon of twines, But we nm let 

down* compared, with the taasaas of metal 
lyhleh mat hove becTi ojrtracte^p the atneltins 
altas so far discovered are ultic&t negligi¬ 
ble* Either they exi&t bat have never been 
found t or most of the ere was escportod* Cne 
or two fliafitoeiitb century referencea (lel)^ 
to walsehlto baln«; traded eastward fror. Ka¬ 
tana suggest that it mlhave also been 
traded out of the Transvaftl* On the other 
hand, ^alker^e redark 1^943 that the ora 
froflh the largest old copper mines In the ?^a- 
tanga vras token aeveti h-IIob to the Kafuo 
aiver to be washed and aroeltsd would prompt 
ua to look for smelting slti^fi alone atxewis 
within a few mllss of the mines ^ Eat they 
still rraala ei sysrery, 

Jlone at nil have been filscovarod near 
the copper nlnee at Wegan Drift |2Sfi} or at 
Bvana MJcitbva (4^)* kt Palsbora we find ao&e 
voTv scmll slag hnapa si kopje hasee^ with 
foundBtIons offorgea^ remains of clay 
tuyeres* and soma hat rln^a* but they are 
probably lata (2^41, The lAesslna aaeltln^- 
altos sre also proportionately meagre, and 
may hrive been left by recent natives rather 
than by ttia ancient nlnam tS&C* £S4l* 
Ihay lie on .the hlll-slopes where they 
are marked ehlefly by amsll heaps of otoay 
and glsssy slag and broken tuyeres of mixed 
cloy and quarts (E4d,. £4^, £40) » Ihc alage 
ahow B llBe flux (34S}, probably proTlded by 
the snail- and siusBal^ahalls found in and 
around the aleg heaps since the gnais- 

Blc roeka of this country offer very little 
llaie (£94), Old Uoaslnii copper-smelting 
thus seems to have been super lor to that of 
tsodem KatangSp where* as we shall aecp ap¬ 
parently no basic flux la added to form with 
the sold silica s light, fusible slag, and 
where of the copper in the ore is conse¬ 
quently lost« 

Slag stained with copper oxide snd ecn- 
talnlug beads of copper on the tuyere nosee 
suggests that the copper was amelted in a 
hearthp and no crucibles have bean found 
(E47p £4&)p The fllftg heaps also ylald 
places of copper aulpblda, indicatisg that 
aome of this mora refractory ore found Its 
way* at least scoidentallyp into the furnace, 
me 3lag> after beads of copper had bean se¬ 
parated p analyzed [2471: ellice (SIDe) 
41*9S4; alumlns (UpO^J 10*10#; ferrous ox¬ 
ide (FeOp) la.filij llrae (CdO) 21*03#^ aagne- 
sis llSgOT 1.0E<; cuprous oxide {cnaOj 2*b3#^ 
potash (EpO) 1,£C]#£ soda tWapO] 0,60#; sul¬ 
phur (SOeI 0.87#I water (eomblDSd) D.8£#* 

me aane sdsroity of smelting sltee 
characterizes the tln-flelUSp Some bava 
turned up at Oltoveabosch* and ieynek^ 
and Haartebeastafonteln (10), slag from small 


neaps on tbs westem boundary of the latter 
farm analyzing 30#-bD^ oxide of tuugstao. and 
metallic tin (19) . This anolysia Indi- 
oetes a great amount of wolframite with tbs 
orej and the low percentage of ^in la the 
Blag aeetaa quite rsmarkabls* since wolfram¬ 
ite ie difficult to separate from the ore 
and reduces the fuaabiiitv of the elsg, in 
which f:ost of the tin would thus be lost , 
The most algnlfleant smoltlag site, however, 
appears on s flat^^tcpped hill called 3itelt‘~ 
log Kopje* on the fans Blaauwbank 4^* about 
B mile and a half from tbe Roolberg mine 
[19* £94) p Hare we find the circular clay 
bottcoH of thirty or forty BEneltlng rurnaces 
[291)* with ataoka of band-cobbed tin and 
copper ore, waste deposits of slag and flux¬ 
ing materinls,. end stray sBmplss of tin and 
bronze [67* 292J . 


Dart (fiS) and Trevor (£S4) any that co 
copper was mined in the Rooibarg district * 
sad Dert eta tea that the aeareat Ijoportent 
copper eouros I 3 at Messina p two hundred 
Tciles away. The BlaauwbeQk smiths imported 
their copper ores aa □slecbite in Biliosous* 
ferruglnouB or slltceoua-kaolLnllle ganguop 
or in a matrix of Bdrpentlns* but naver ei- 
ploitfid tbe nzurits^ another cupric carbon¬ 
ate Just as conepicuDua and as easy to smelt* 
wbioh they could have found close at hand 
(g$£), k sample of the ore abowed 24.6# of 
the metal,^ 


At this site tin ore la about ibirty 
times more abundant than that of copper* 
though capper and bronze predominate la the 
acootopenying slsga [2923* Tb* ore paid 

well* one sample ahowiag 45.5# of the EDStel* 
and iocludsd several varletisap such as al¬ 
luvial casniterits* fine caflnlterlts in 
quartzite* end the flne-grainad cblorltlc 

ores known in Cornwell as ^peaah'^ end "ruby 
tln"^ [292] . 


Blssuwhank has yielded no finished ob¬ 
jects in copper* tin* or bronze (£92)4 Of 
mstsllio copper we find only one Ingot from 
SMlter^s Kopje p and n few iiapure 
which contain consideFabie arsenic and 2#-5# 
of tin, leetallic tin Is more plentiful, coin- 
prising prills found in slag; sovoral bun- 
ahspsd Ingotsp old end corroded* ccntalnitig 
about 6b# tin and a little copperp arsenic* 
and iron {246* £9fi); end several furnacs 
bottoms [ 294 ] weit^lng about twelve pounds 
Bsch [SSftI* T%o Ingots of tin from the Conp 
Workings at Rcolberg ennlyze 9&.5# of the 
matal» the anitbs may hova subjected the 
crude tin to a refining process after the 
first smelting [246). 


The old Blaauwbsnk ameltefs used two 
kIndB of ruraaee: a hearth* apparently for 
smelting tin ud Iron; and a crucible 1 prob¬ 
ably for bronze and copper [292] , 

The hearth type has a clay saucer- 
shaped base about ten inches io diameter. 
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Clay tuyeres et tite hottcHa directed the 
draufctit froffl the bellows. Slag contalnlo^ 
prills of tin was found In one of these 
hearths 

The crucible furnadCi shout seTenteen 
icLGlise ia dldf^ister, has a elrcular feunda^ 
tioh of rough roahs s^t In the groimd. the 
Larger Interspersed with the smallor in such 
a Way as tc dlatrlhute the natural draughts 
Within the circle a eet of tapering etonea 
supported the pot whleh served as crucible « 
Siege er bronise and copper, and in one in¬ 
stance s bronze prill, adhere to tha cruc¬ 
ible fragi&ante 

Charcoal was the fuel In all cases. For 
fluxing the smelters uoad alther quartz rock 
cryetsl or quartzite, both probably eontela- 
ing iron ore, as shewn by the hl^ Iron 

content of the bronia ela^s t£9£); nodules 
of ferruginous aluminous surface limastont 
(fl7, £92 Tj and possibly cobbed tourmaline 

The large smaunt of metal left in all 
the 9legs shows the crudeness of the anelt- 
Ing teohnlque One piece of slag aon- 

tained ^ Of nloKal [&4K 

A flat stone wUb a rough mould cut in 
Lt was found near one of the furnaoes,^ Other 
rinda at the smelting site inoLuda & grooved 
stone hallj e hoe of auodern native type^ end 
perhaps acme human tlbiee^ 

Thou^ we cannot date or identify the 
miners^ we should expect the ameltlng opera¬ 
tions 1.0 be more easily datable, oithoT by 
the preaeiioe of foreign objects or by the 
diatributten of the metals smelted. Again 
»e era disappointed p At Rooiherg* for ex¬ 
ample, where no metal implement® have beefl 
found I ancient stone toole era particularly 
emsfflon. Hut they vary in type from Stellen- 
boBch to Kiddle Stone Age, ecd nothing 
warrants their attribution to the llooiberg 
ICO tal- worker a * 


Baumann jl9i has described an "'ancient 
road'^ near smelter's Kopje^ If this really 
ia a roadp and aa old ea ha believe®. It la 
the only known monuaent probably to be aaso- 
clateo with the tin mine®. Starting freo 
the uaek which Joins Sttoltar^s Kopje to the 
Slendabergi it asecedB the Elandsberg norths* 
ward, but hae not baen traced further than 
the aumttilt. The builders cut It from the 
aide of the hill, filling the eicavatad 
nuaterlal in on the downhill side* Though 
now ailapidated and overgrown with vegeta¬ 
tion it WB® apparently wide enou^ to toJee 
a wheeled vehicle. Baumann ascribe a this to 
ancient or foreign worknen, beeause the Ban¬ 
tu never build paths or roada, and Boer 

would clUcb over a hill whan he could go on 
the flat round either end of the In 

the absence of odequBte hlaterleal and arch¬ 
aeological data, thl® find can hardly be 
taken eerloualy* 


we are thus urged to believe not only 
that many thousands of toEs of ooppar and tin 
ore were alneC before the aB?eiiteeQth oent- 
ury In gin e raa ressot d from c iv 111 z-dt ion, 


where the natives now possess copper in very 
amall quantitiea and no tin of their own at 
all* but that this ore was smelted so a® to 
leave praoxlcally no trace of the smelting 
operationij^ or taken cut cf the country to 
acme unknown place by people who left no 
mark ia historical records eod no foreign 
imp lament a behirLd theim« ThE whole situation 
makee ue look sllly^ We feel that that 
there c^ust be soma very cbvicus aolutlon, 
readily dcELcnstrahle by a short walk around 
the mines or a little elenentary reeaonlngj 
but that we arc a® incapable of xhia raaeon- 
ing as we are of taking the walk. 

By this timQ ibe reader has thought of 
one explanation for this perplczlng state of 
affairs, and I con hear him taking me to 
task for not suggesting it myself* Ferhaps 
the natlvas mined these ores not primarily 
for their metelllo content, but for their 
color® on-d lustre. Ferhspa the many thous¬ 
and® of tons never came to the amelting fur¬ 
nace, but ware lavished away on frizzy polls 
and satiny dark hide®, to which they would 
import the most dazzling ahade® of blue, 
green, and yallow, h proof of this would 
account for the selection of green cialachita, 
cerulean esurlta and ccsaltarltOi and the 
metHl-yallcv sulphides of copper, and would 
incidentaJ.ly spoil much of our metallurgical 
fun. 


One point in favor of this idea le the 
fact that the old mlntra of the Transvaal 
exploited^ in addition to the ores above icen- 
ttoned p large deposita of nlcaceoua spacuLs- 
rlte and red heeiiEatite. The former would 
provide a glittering powder for the hair^ the 
letter a red paint for hair and body. ^ed 
baematlt® is espECiaily occimon in the Bush- 
veld. IP one deposit the miners dug a con¬ 
tinuous trench for about four mile®, end 
tapped the seme vein intennittantly for 
several miles beyond (SS4]. This may be 
working near Ifalalanv, on the Bo lego® 5sy 
Railway, frot which* according tc IrevoTp 
4dt&00 Iona of red oxide had been removed 
[S86)* Though modern Negroes have ocoaBion- 
olly tapped these workings, no native tradi¬ 
tion® account for them (£34)^ and sine® they 
clearly reaaiEblB the largo tin and copper 
woritingB in mining technique (£84 J — not- 
ably the oara with which they wore refilled 
— we Kay confidently place them la the some 
archaeological horizon* 

Wagner (£89), examining the extensive 
old workings for "blackish gray spoculsrlte" 
on and around farm Zaudfoatein Ho. £5^ in 
the Transvaal, where acMne siinea can be fol¬ 
lowed for more than fifty feat below the 
Burfac® and where more than &D,DOO tone of 
ore jEUSt have been removed, oonoXude® that 
though acme of the ore was probably smelted, 
moat of It was probably ^ound up for use as 
pigment. Schoflold (SShT, though he name® 
no definite sites* says that the old niners 
sought not only gold, copper, iron and tin, 
but also rock crystala^ corundum* yellow 
oehro, end plumbago. 

Dart and dal Oronda say that mlea- 
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e«ous Bpeeularite has ba*B ejctensiTeiF' used 
and traded as a oofitaetle by NegroeB in Sautfa- 
«aal:arn ifrloa in recent ticea* X have 
looked throng all ay aotea on oostdme and 
deooretion for thla area^ and nooE of tham 
b^niion the -practice; but 1 am willlas to 
take the word of two intelligent men wortlng 
on the ground Red ochre Is a different Ka ti¬ 
ter; wo hare a muEher of rafarencea to its 
use by BsiAhmen end other South Africans, ea-* 
pecially on CBrenonial ocoesions, 

Another clue ni^t be taken from, the 
large mnXlers and grinding Btones found at 
the Hoolborg tic mines, which could have 
been used for preparing the ore es paint in¬ 
stead or for aceltlng. 

But when we searob for the actual oos- j 
metic use of maleohltap eassltenter and 
copper sulphide^ our ethnographic and bisto- 
rioal data fall us* 1 have beard of only 
two possible Ifietanpea where these puzzling 
ores might hove been used as body' paint; the 
blue applied by the boys in the olrounolsliir. 
schools of the BoULvanap and the malaahlta 
wbXch Livtagetone in the middle of 

the Last century, found tradedp along with 
copper end coppe^r ornanentsi froni Kntenge a- 
□roes t&e Kynea and Shire country* The first 
la far to the south of ihe old mineat the 
secood refers to deposits which we know have 
ylaided nuaerous and widely traded supplies 
of copper* So oonapicuous a habit as green , 
blue, or yellow body-painting could not have 
oscapad the observation of foreignera at any 
date whatever; end until 1 read fnore of It 
la medieval accounts , Uter travels, or mo¬ 
dern ethnographies, 1 ahall refuse to scoept 
It as an aicplaiiation for the great old mines, 

HlSTORieAL m> BTHNOGRAHTlCAL rJBGORD: COPPER 

Though we CBD find no evidence for the 
use of copper ore and tin ore es oosmeticSi 
we do not have to search long for reportfl of 
the metals tbemfioLves. After the last de- 
eada In the fifteenth century, when tTasco de 
Gama rounded the Cape sad put in at several 
places on the East Coast, we find copper mecH 
ticned here and there in PortuguesOj Dutch, 
and English « On St, Helena Bay, northwaet 
of ihe cape, Defame himself in 1A97 &a» 

Strandloopers wearing copper earrings^ end In 
the following year dubbed the Limpopo the 
Copper Hiver becauao of the abundance of cop¬ 
per ornanentfl among the natlvea at Its aouth 
tlOS). 

The anilora of the wrecked ship "Stave- 
niane'* in ISS? (33, S&P found the"UAgoaseb«" 
wearing copper and iron rlag»t and reported 
that their chief rlehea ocnalatsd of copper 
and iron, which they wore aa marks of brew¬ 
ery. These natives valued copper highly, 
boweveri for they traded to the sal Lora and 
their rescuera a fat or or cow for a single 


copper anc-rlng or neck-ring* Similarly, 
floventeentb century Dutch traders found In 
the Gape Hottentots a ready market for Iron 
and copper goods* Dapper lo IddS (6ar wrote 
that the Namaqua wore earrings of ooppetj and 
that tbe natives of Mtozamblque had copper 
bracelets* 

Cn I!a 7 2Ep 1724, the British at the 
gape issued orders “*to cMKina the Copper 
S^ountains and alnerals at the Bio de la Coa” 
(sej, saurcee which bad been brought to 

light by the metal which the natives pos¬ 
sessed, Van de Gapclle (l9l says tliat the 
Hegroes on Dalsgoa Bay in 173S wore copper 
ornAinepts and knaw good copper when they saw 
itp refusing the poorer atuff which was 
offered them in trade. 

In the latter half of the eighteenth 
century, the l^abudu Tembo* who Lived between 
the Kabudu }^lver and the sea, worked iron and 
copper which they bad □btained from the In- 
terlori and traded the finished goods to the 
iitetwa under Dingiswayo and to the BaSuto* 
ilia copper* say* Bryant (421,* case from old 
Ztogro nines along the Limpopo* 

Campbell i263)* in hla accouitt of hla 
First Journey In 1613, statce that the people 
of Huruman and the northwestern Tranaraal, 
"'Lattateoo*"' get copper from ’'natives hehlad 
then,'' and that the **lfcnketzaiiasa" (Balfgwa- 
ketsl) (43]"* oh tain copper ring* from thalr 
i£;anufacturers on the eaat and trade them 
south to the ’'Itstchlpies*" Ha swggast* that 
the Lattakoo people got their copper in¬ 
directly froflfl the Portuguese^ though he 
knows of the "Copper Uountsina'^ In South Af¬ 
rica* A few years later (£B9J he found the 
natives at Jterlbohwey, six daye by wagon 
northeast of Lattakoo, sfli^ltlng their own 
copper and wearing copper beads* On a map in 
Chapman*a Travels In the mountains 

weat of aooibers are marked a* the Gopper 
ilotmtainsi and in the some year Edition (303) 
found natives smelting copper in the ynahiah- 
imali Hills ooar the Letaba. 

In the Tranevaal and Portuguese East we 
find hints of tha raoent diffusion of eopper- 
vorking^ which shews mo continuity with the 
activity indicated by tha anolant mines* 
Thou^ tba BaVanda say that their grand¬ 
fathers worked the llesslna nines, they look 
to the BaLemba as the leading ironsnithSj 
eoppersnithSg and wlra^drawera {159, 355);^ 
They say that at first only the Veuda chlof** 
family and the BaLomba were allowed to wear 
copper ornaments^ and that they feared the 
Baleaba so musb for their superior intelli¬ 
gence that they never let them work on the 
chiefland, but made them pay tribute in 
pottery and oroaincjits instead The Be- 

Lemba. actually superior to their neigbbora 
In Iron and copper working i** icem to 

have got most of their copper from Venda- 
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Laad tlaOp 232K ^cme of tSiea worlt as smiths 
far ^Myofid L^rn’to teTTltor!r (1591- Junod tlSB^ 
1591 bailevea t^iat tba ^aLeiaba in^rcaduead 
copIMs^-^iorScla^ aaong tlie BaSuto aad BfirHiotLga^ 
and finds ao ranaon for bsllonng ttjat the 
Ba'rtion^ii fcnew doppar bafore they Sinew iron 
(137)**^ Thti la tenOBS of oopper-workiJii? anniB 
tha Pa! 3 utc 5 la also attaoted Endetiwin (£91. 
who Btatem that thoy Intportad cost of their 
frora the SaRoke on tha north. 


far to the west the CTBdtho, thoueh they 
Itnen TLstnin® of tbe copier deposits at TsuEob 
[154)p stieltefl copper frcm ore obtainad near 
the aodem mines in the "rootfontoin ole’’ 
triot, chief It for the seasiTfi leg-rliiB» 
whloh their women wear (llQl- In the old 
days the CTombo ohtefs of Ondongo held^ by 
grrapcenent with the local Byehnen* the oo^ 
per mines of Qinvi, over whlah they 
many e battle with the Ovaflerero fh® 

Clreat Namaqua Hottentnt got meat of their 
copper from the Little Kamaqua to the south 
end the Bechuana to the east fSSOK" 


Hi thin resent decades in South Africa, 
iprportatlon of oopp^5^ end brass has caused a 
decli&ti in the eiatiw^ output. Trewor (234J 
doubts that in twenty years of experience he 
has seen as asuy as fifty ple&ea of copper 
which ware undoabtadly prodoeed by the na^ 
tiresp or that a ton of such copper could 
now be ohtslned in sH of South Africa , 


Katnnsa Copper 

rbo greatsat modern AfrUan source of 
the iietnl la the Katanga melon* at the ex¬ 
trema southwestern corner of the Congo drain- 
aga and in the edjaoent port Lon of Korthorn 
abodssLa [ISCK Hvonta in the first half of 
the nineteenth century dlTids the metaJ- 
lurj?lDGl history of central Ketan^s into two 
periods, before that tlmep the BUSanga hed 
here been the chief operators of the copper 
mlnew, end had exported large quantities of 
the metal eastward Into Arab Iianda- men 
came the EaLuha slSTe raids, a atom or 
tribal rlralrios* and finally tho BaYeke In^ 
vaslon. 


i\ooordtng to tradition^ the BaYeh*p Ba- 
Tuahl and Bal had mlgrated to the Katanga 
frear east or Lake Tanj^anylkBp the BaTushl 
arriving first, the Bayeks st about 1350 
under the leadership of the tyrailt r.airl. 
The BaYske hsTltig been kindly mcclired and 
initiated into the minlaw mysteries by the 
BaSertga not a set up a little enpire from the 
Xiiapula on the eefit to the lualaba on the 
wast^ which t aoeordlng to Lsdame, cut off 
tho BaSanga copper trade with the Arabs 
through Tanipnyika. Having entoreO the Ka¬ 
tanga very poorly equipped with powder and 
rifles, they discovered thss these could be 
got froE tbe Fortune we of Angola in ex¬ 
change for copper and ivory* Ths Balw^ena 
serwed. as convenient silddieiDeii for this west¬ 
ward irwffLc* but the BaYeks themjelvea 


orw^Lni^ed aiped-itions as far es Atlantic 
coast, tost of the old BaSamps prooessaa 
were lost irtien tha 3aYeke aupplantod tha Sa- 
Sanga a a miner a and ameltarSi and the BaYeke 
copper trade with the west never equalled in 
magflltudfl that of the Ba^duge with the Araba. 

Ladftiw hBB apparently oieggarated both 
the decline of the copper trade with the 
east and the part played by tho 3aYoke In 

opanlng trade with An^la. Walker 
oltea PUTchaa hie Pllgrlaea to the effect 
that as early as ld25 an English sailor 
found copper being brought to Angola fr™ 
the interior, to be shipped out at Henguolla; 
and believes that this copper probably came 
rrom the Katanga * since tfco slave road froit 
the Katanga to Bensualla was already well 
worn, bhfortuiyitaly ^^'slker doss not givo 
the exact reference for this, and I haru 

be on unable to find the passage » But for 
the eaetarn trade* Llvingatone In the 

early 'sixties found slaves, ivory, milachlte 
and copper ornmnants being treded from the 
Katan^ (**under chiefs Gazejuba and Eatafiga") 
tlirough the Pyasa-Shlro region to the Arab 
'EKsrt of Kllwa and the Portugufise parts of 
’^IboB end Ko^amhlque*** A copper bar four 
feet long wee offered blm for ssle nt S?hin^ 
samba*s location near Lake Nyasa (ISIK At 
the mouth of the Kambe , near the saj;ie lake, 
ha talked with four slavey belonging to an 
Arab who bad lived for fourteen yearw in 
Ghlaf Kstsnge's country » stsuth of OaiSambe's- 
rhey hed brought both copper rings and mala- 
ctito to eichenge for cloth et the Lake^ and 
told him that the malachite was quarried 
from a large vain oo a hill near Kotan'^a's 
tic IK stern fass* MT" says that tba Bs- 
Wymwa^i recently obtained copper by trade 
from tba Katanga* the caravanB bringing it 
thxnui^ tha southwest of Tanganyika^ though 
this trade has new baea superseded hy 
trade with tha ooeat- According to Stuhl- 
icfljin, oopper was exported from the Katsnga 
to rebora and other parts of Tangenylkn in I- 
Qhaped ingatB, the lar^^eat of which wolg^od 
about fifty pounds (261]. 

A third line of ej^ort* followed probs^ 
bly in pre^BaVeke tines* has bean continued 
to the present day. The smalters an the 
left bank of the Lualaba — the only part of 
the Kataji^^ region where copper-working Is 
still very active — cast their copper in X- 
ahapad ingots and sent tbeBe north and weet 
to the tribes on the ioicani and tha Kssal 
(lldK Though European money has reduced 
the demand for netlve ourronoy, these ingots 
raachad such aklllod arttsara as the Bu- 
shongo i232K such remote tribes a a the 
Usngbetu and possibly Ashanti. <]OtE-Fhlllppl 
of Madrid told Hans Himmclhebsr (119} that 
when he visited Aahanti and the Baould coun¬ 
try at tho beginning of tho preaent century, 
Ashanti was uiaking bronze of tin froni North¬ 
ern Nigeria and copper traded overland from 
tho Katanga 4 IhiB bronze was bought by the 
I BBOUld And otber nwlghbcring groups. Same 
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of t^ie KatftTtgft co|vp&r ain5 liiserlan tin 
reaoElod ttie ^aoill^ imaHoyed^ The Katanga 
mn^ tints haVfi aajit its copjHir as far as tha 
hlntarlaad of tbe Ivory^ Joast, nnd at any 
rata has a uniqua si^lflcanoe In the his¬ 
tory of natlva trade. 

fTIS TOPI CAL AJZD iTEJ^OCPAPHICAL RSCOPD: TIN 

The Southeastern Hentu seaai to have 
tiHOO tin aruch aoro exteasIvely than any 
other T'e^ro peoploa. Vasco de Caina in 3-4SS 
found natives at the oouth of t^e LiiEpopo 
earrylns daciBdre the hllta of which ware eia^ 
trelllfthed Sffitt this aetal (lOS;* 

In 17£3 Jan van de Capelle^ an ofrlcial 
of the Dutch Saat India -^cscpanT Oelssoa 

Bay, reported to the 'jOTernpr and C^ouncll of 
the Follcy ut the Cape (19^ ?03)^ "At the 
end of tha yahr Jaat passed nutivas have 
heou fit La joa froia the countries *^paraotte * 
nntl '^:aohlcosjo' who not only hrought copper 
hut also tin for purposes cf barterj the cop- 
per ws 3 of very fine oolour; ths tin was of 
Mdimn, ?QOd colour ^ hut somewhat trlttls nnd 
light as nmy ho eeon from two atmaples of 
staves {hars or ingot&J t one of thisse is 
ffluch hardsr than tlie othor, as would happen 
If re£aelted« They state that the tin wes 
found oa the hanfcs of a river in the country 
♦Jiaehico&je* , and la gathered la haalcets, 
cleautid of sand and then aHcclttci to hers for 
the purpose of barteri. All the Inland dwells 
era use this tin [also such as they huy rron 
uaj, which they elloy with copper for the 
purpose of inefclng nOeSclets and hraaelets^ 

That le* no doub-t^ the rdason why their crna- 
meats havs such a hi^ polish and ere laore 
pliable than those of the ucrapeny." 

In 1753 he Kave one hundred three 
pounds of hands to the nntivsa for flfty’-six 
^all bars of tin [19, 203), Since floolberg 
is oaly £o0 miles due west of Delate Bay, 
Beujannn believes that this tin coffie fron 
loolberg ll9), fc may even suggest a auob 
wider trade in Tranevaal tits, Dapper (na^ 
17S)« Bsye that tin end load as well as cop¬ 
per were obtained by i^uropcans from the 
not lyes at Loango, The tin wey have been 
traded overland fresa the Transvaal, rather 
than frOR f?orthern Nigeria or froa uureport«d 
ffllnoa in the Congo or Such far-flunfi 

oOKtierce will anozi? no one who follows the 
nntlve tmdfl routes over whleh Katanga cop¬ 
per hoe spread. 

Campbell (S35K In his account of hlfl 
Pirst Journey in lBl3 — the first journey 
recorded by a white man north of tbs Orange 
3lvar — ete^^a that the natives of Kuruman 
and the northwestern rrnnavsal, '^Lflttahoo," 
got tin as well as copper freta '"nativas he- 
hiad them-" Be suggests ^hat both of these 
aatals fire of Europenn tmportstlon throu^ 
the Portuguese* though he knows of the **Cop- 
per Kountelae" in South Africa* A few years 
later (£S6l he finds tha natives at KSrihoh- 


way^ all days by wagon northeast of LattskoOi 
wearing omamants of a white isatal "resec- 
bllng silver,^ end reports that they had 
"^sllver^ and tin rings- In listing the erti- 
olos Eiade by the Beroutsie at Kurachane, how¬ 
ever* he aentloae iron and copper but no tin 
or bronze {£03). 

ISoffat {3351 i who visited the Tranavael 
in IflSO, after the Kentatese and L'stahsle 
had dsTaetsted largBS parts of the oountry, 
nentlona tin-^eltlng by netlTes of the 
^'Baconl” country* apparently east of the l!6t^ 
IcOf In IBES hs had satin an old J'ohur- 
uts* smith ooaLC the V.olopo make "brass wire 
by his own drsw-plate" [XSj. 305) * Ha saya 
that the Bnconl natiros call tin moruru* and 
sold hiJfi soiBS of very fine riuallty^ 

'jyith regsrd to J-^offat^s stattincrit* fcir. 
^Jrifflth, the Native COtomisaloner ae l^usten- 
burg, replied as followa to riuerlea etout 
□stive metallurgy In his dllstrlct (385) i 'The 
natives have mined for copper end iron, sur-^ 
fane workings, but 1 have not been able to 
discover If they aver min^d for tin. None 
of the natives whom 1 have spoken to tnow 
the work *moruru^ (given by Koffat for tin)* 
but 1 OJD told that the flalcea which fly frem 
Iron Whoa It Is beeten after heetlag era 
called ^morudu^P Thcao wore resmelted and 
beaten into wire with whioh bangles were 
made. This became much lighter in colour 
then ordinary iron, 1 have seen a native 
frm Louis Triobardt distriat*who Inform* me 
that he knows for a fact that natives used to 
extract n white motal frooi stone, smelt it, 
drew it, and then draw it into strlpa of 
wire* from which they made bangles,^ In view 
of the several esrlv accounts of tin in 
South Africa, frera practical sailors, traders, 
and pioneers, who would cartslnly know tin 
when they saw tt, Orlffltb^a observatlotia 
raise the f^uestion of the late disappearance 
of tlfi*i'orklrtg in the Tranavaal, ratbar ^han 
itrgue against native posseaslon of tin In 
foriDer days, 

Bronkhurst {3531 in 1636 reports that 
net only were the natives north of the Trans¬ 
vaal ntning and working gold and a great 
quantity Of Iron, but that the people in the 
Nandsberg had ^ood tin* which they called 
**whita ironp'' and were making rings of it, 

in about 1020, Natal Kafir* related an 
incident which suggests that natives thla 
far south had only begun their aaqualntance 
with tin. ’’Some years before says Isaacs 
(139) , "’the natives had dug frm. tbe bowels 
of the earth a mineral which, when meltad in 
their crucibles, turned to a beautiful glosey 
white, and was worked by than into erp-hnn- 
gles. Before this, they had been aecustemea 
to have them MSda of iron* with which the 
country abounds* The chiefs ahandonad the 
black metal* and^ aa badges of dlatlnotlon 
between there and their dependent^ the former 
wore the white bangles, and the latter^ were 
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QC^nsequontlj cilill^ed to wpar the blacH onaa* 

"♦At thla period a aujsb^r of the ohlefa 
died- The ’inyafigers^ # ^angua*, semen or 
soothanyera [layangft me&iis ahaiEftn, Iron- or 
aoppersraith^ or any skilled artiaen (t^lj 
were ordered to asacmble, and iraedlately to 
dleeoTer the cauae qf their denth. Several 
people were suspected of harlnj; fidalnlstered 
poi&oh to them, end wore all killed wlthGiit 
dlscrlciiiiation or wlthoat proof of guilt* 

The prevolllng malady by whloh the citinfa 
hod boon carried off still oontinultig* end 
Itmumerable natives haTlns been destroyed 
dftr the impression of being the oeuae of 
their death, or belmgi acdordin® to their 
deHlgnatlQtlf ^UtitiJ^artle^, that is, *erll- 
diepOBfid persons*, they decided that the 
white metal worn by the chiefs was the caaae 
of the death of that clean of persona * whleh 
put an end to further erecut ions of the inno* 
cent. The Indlrlduals, hows'^eri who had 
diaaovared the netalp and those who had fab- 
rleated it into bangles were oondemnea end 
executed* The bangles arere alao cORm^nded tc 
be returned to the earth t** end orders were 
Issued that in future no whits metal should 
be diig up without aubjeotlng; the offender to 
cap 1punl atoent" { £41) **" 

jm raosms still liiisoLVED 

We may eonelude from theae ssatlersd 
referenoea that tin waa being edited and 
used In the Tranivael between the fifteenth 
end the nlaeteenth ceaturlesp that it was 
e^orted to the coast and poaelbly northward 
end eastward; but that further south It was 
eoaroely knaiiis until the coming of the 
whites. 

The problem of the anolsnt minee, how- 
ewer* at 111 renLsina unsolved- It la largely 
a cuantltetlwe one. Were the four or five 
oenturles repressnted by luropean recordsp 
end the estenslve trade relations which foutb 
Africa has maintained with native culturoato 
the north* sufficient to abaorb the many 
thousands of tone of metal that must have 
been extraeted? It la bard to believe tbat 
they were. 


ha wa have seen fresin the rarerencea to 
Kaleh In my chapter on early iron, Arabs were 
aeaklng tin in the ninth century p and thay 
were prohahly looking; southwest ward as wall 
es eaetvsrd. They had ranched Sofeln (14a) 
at the beginning of the tenth eoaturypwithin 
the great Zimbabwe period- If they were tak¬ 
ing tin out of Lalayale* why should they not 
have talcen tin and copper from the Transvaal 
and Southern Rhodesiap not far inland rrom 
Sofals? Arab traders travel very light a::d 
bould leave fow tell-tala objects behind 
tham*„ 

The ;^OBt serloufi objection to this Idea 
ie the Bheence of eny reference to African 
tin or copper in el1 Arab accounts which I 
have axamined, Mentioning the iron and gold 
Bo frequentlyp they eertainly should have 
reoordad the other two metals had they been 
taking them out of ATrioa In any i|uai3titiee* 

This objection holds nearly as well 
aj^tnst an ultamstlve possibility — one 
which I scarcoly dare to mention — the ex¬ 
ploitation of the metal dapoalta by Indians 
and lialsyEf If wo can truet Idrlsl^ Indian 
traders reached the Eaac Afriaan aoaat In 
the Kiddle Ages; and Ibn Sand knew of the 
colonization of Wadagaacart The latter folls- 
Eoveneat thus probably continued into the 
trade era rapre&nnted by Zimbabwe p and may 
not have long antedated the earliest mining 
in the fransvaal* But the Arab authors who 
were so fartiilar with trade to the Indies eay 
nothing of tin or copper paesing eastward- 

The earliest such record which I hare 
found is that of L'npper in the aeventaenth 
century, who says that both gold and copper 
were traded out of Mallndl to the Indiana of 
Cajabaye* This copp&r urdoubted ly came fr™ 
the Katanga throuf^i the hands of the a*- 
the great traders and porters be¬ 
tween LaJee rangehylka sad the coaat* Thus 
metals could peiss from Central ATrlca to 
India with no stimulus or aid. If 

in the BOTantcenth centuryt why not in the 
aavanth^ And if from tha Katange through 
Malindl, Why not frcmi the Trunavaal through 
Zlmhahwa? 
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BiaTaiBunoM 

(Jiilllcc Asia^ Europe, nKeri^a^ ofid f^crtb 
A.frlcSj Kegro Africa, nue empXoyed copper an^ 
Its elnost entireIj for oniSDiantAl 

purposas and as icodia of axoliei»^a+ Thla atj- 
senoe of copper blades fsrors the old trulsta 
that the ?^egroes passed from the Stone Jtga 
directly into the JU|e of Iron; or^ In less 
protantloim tenrs^ that whenever they dla- 
covered copper they had loni; bean using Iron 
for proetlonl purposaa,. and had no reason to 
make weapons or litiplementa of the softeri 
rarer^ and Hore decorative ciotalp 

Negroes inluod and copper in 

four ^ain areas: the ?ranavaal„ the Ketaaga, 
An^la and adjolTtliig parts Of tha Con,;o, end 
the Amende territory* i^xoept in e few casea^ 
jsntths In other arena got their copper hy 
trade; In Tanganyika and cost of the central 
and eastern Conigo draiiiBj|e» frotti Ketange- in 
tha northern OoogOf tTom certain nines in the 
Sahara end Sudani as well as frnm the souths 
Copper froa EuropHean or Arab trnda has 
reached every paz^ of the continent, and hoa 
filled the enarket m ^est Afrioer where the 
local sources were probably never worked, Sfe 
hove already done ifhot we can with the cop¬ 
per problem in the Southeast« Let ua now 
review the distribution of this metal In 
other parts of ffsigro Africa. 

kAtHiOA 

Ketanga copper supplied native smiths 
over an innanse area* It wan not only traded 
eastward through the BaHyaitws^i and into 
Arab handsj hut reached the Atlantic coast 
and the northern graHsland borders of the 
^ongo (134)*^ Aa I have elrfiody raniarkefii 
bronze Mde in Aahentl probnhly contalnod 
katanne copper* If this is true — and in 
view of other reports of the northward tre^e. 
I sea no reason to doubt it — it is one of 
the Etost spectacular inatencea of overland 

ecHsir-orce aioion^ primitive pfcoples, Rickard 
(£1^1 believes that a passage In ^rghe-g his 
rilg^es , cited by Walker as evtfl¥hc^“of Ka¬ 
tanga copper heing crported to the Atlantic 
coast In the seventeenth century, refers to 
copper freo Bembe in norihern Aneola, But 
jBcn atm alive In the Katanga remember tak¬ 
ing copper to the ahcres of the wastorii 
ocean [£19]!^ and there la no reason why such 
trade should not have been carried on three 
centuries ego* 


SGUTSBOfiST AFRICA 

Rcos and tjerals (£30)* observed copper 
working afflonr; the Naman Hottentot only after 
the latter had had much contact with the 

Bantu* They write that the ore was smelted 

In a clay ornolhla over a sEall fire on a 

hearth of cowdungp The molten metal was 

than poured Into moulda of oewdung t^rec or 
four Inctes in length* producing squill cop¬ 
per bars of a standard shape < "^cee hare 
Tdcra beaten into ornnments with a atone ham¬ 
mer and anvil. The Nonan hired Heraro ^Itha 
to work Iron and copper into heads^ paying 
the smith one ewe per day (£30)+ in the 
Bightaenth neatury^ the Neman TTorked only a 
little QBtai* obtainlnif noet of their tror 
and copper thin^^i from the GveHeraro end Be- 
Clhwanft by barter Th® Srast NaEu^iua 

got mest of their copper froa the Little Katu- 
aqim on the south and the BeGhwsns on the 
east (£30)* 

ZABt ATRICA 

Modem copper-work lug fades out north- 
eastward In the reglona around Lake Nyasa, 
Livingstone (161)^ found copper ajtelced with 
a flui by tribes Just west of the laJccj hut 
according to Staanus 11701, the leltenga in 
the norths working copper, and the tribes 
near the Sambezl who work braas* are tbs only 
Nyesaland smiths working metals other than 
iron* Both groups use oruclhles* end pra- 
bsbly Import ooprer end brass from the cossti 
and some copper from Katonga as well* 

Plgafette, In the al^ctceath century, men¬ 
tions copper os one of the comniodltles which 
the natives of Moheneisugip north of SicnoEo- 
tapa, traded for foreign silks (£09)* This 
Ls probably the Hyejsvezl country^ stnoe Plgs- 
rette looetac it west of Qjulloa, llallndl, end 
McKobase. south of Abyssinia (”the klngdoo of 
Freto-aioJinl*’J and ’'hetweon the two lakes*'* 
The copper probably efttae frop; Katanga, In 
1&60 Dopper, ootsplllng from a number of 
sources le3}** wrote that the kiiigdotr4 of Mo- 
nofsiugi or Nuneamoya la the interior north 
of MonQi';]Otspa Included mines of gold* sllveri 
and copper (£09)** and tbet rich native mer- 
QhantB at Uallndl were trafficing with thw 
lodlsae of embays in **30141 Ivory, copper, 
neroury, and every sort of stuff*" 

Farther north In East Africa p the coj>- 
per obtained from overseas asms tc have far 
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exceeded that CerlireC frcn the itfrlcan Inter¬ 
ior* Tan der 3 ur£t 143 )* helleTes that tha 
fla^ndl recfilvad it fr^r. the east coast ^nd 
froffi AbysalniH before the BOderfl Arab trade* 
fbelr Doi^bora, the Wa'/ira of the northeast¬ 
ern ( 43 ) and the ' 3 B?ifa of □ antral 

Urnndi/Mlt doito the copper wire obtained 
throti^ trade with the eastern lit tore 1 hhd 
the Vfl:;yatuni derive their copper friani the 
sane direction ( 21 ^)/ Afflcm® the l&n^o (SSL* 
cqpT^er is sfonced only by the hli^ly stclllod 
Ahwor and AkTsa ainlths, e fact sn^gastiTe cf 
ItH forel^ deriYfltioap 

Our data froja tha Soaga and Adj^ola 
leave ns r|iiltfr uncertain as to ooppar-worlc- 
LEVS In the aid native cultures » for the ref¬ 
erence a are vary scanty* and the earlier 
irritara seldcorii toot pains to inform us how 
imch was done by natives indanendently end 
hqw much was the result of guropdan exploit^ 
at Ion. 

apparently eoflie of the Angola peoples 
wcrhed coppar^ tbou^ they did not ralua it 
Tory hl^i^ly. Andrew Battell in the seven- 
taenth century [Id}' says that the 
qf Angola was very rich In copper* and re¬ 
ports mine* in the aountatna of CeBibaBba^ 
which “lie alon^ the coast south and by west. 
T^are is a :?reat store of fine copper » if they 
would work It in their nines * but they take 
no aore^ thari they waere for a hraverle.^ 

The '^broverle'' for womea consisted of heavy 
toroues* and rows of rin:^s on their forearBs 
end cnlvea* pigafstte tails us of 

many copper tiinc* in th* country cf the aji* 
zlguss beyond tho JcliLsdoia of Loan^o* and 
Bat tell of rich aourcas In Bongo province » 
east of Longefl Ud)* He bouijht very fine 
copper frasv nativee at tbs Bahia da la Torre 
{Bahia do Xna Taccas} on the coast of Angola, 
happBri at about the saaie tiatf^ reports s 
number of copper mines in the Congo 
liDst of the copper brought out at Loango 
ftfluia from the pro vines of ^ondi^ far in the 
interior on the way to FomhOp liappar ( 031 ™ 
nays *tbai Europenna in the aeventflenth cent¬ 
ury took It from mines In the Lemba distriotj 
on the borders of Goi; and that good copper 
was also found in 3 angQ In the Femha dis¬ 
trict [Bembe? * Mines hear San Sal¬ 

vador produced a very yellow copper whioh 
souse Europeane TuletooJf for gold (d 3 l* These 
were probably in the wolUSnown malachita 
flelda south nnd southwaat of Che town { 30 }j* 

IP modem times the EftKongOp norChwant 
of Kfifilanga ebove the Congo catsrertSj have 
tilled copper sulphide orea (gO}* and oast 
the setal into IfMCots. about four tGchea 


long and three- fourths of an inch thick OOlf 
which are traded betwean the BnKongo end the 
BaBwende^ and hetween the Baleka and 
xyansi [134]*^ 

Koat Congo trlhea Import their copper^ 
All Bafetela i 5 roupSt for example* smelt only 
Itch* though thny work In copper ea well 
{£??;. Arong some, copper is a very recent 
possession. The BaLuba, Bushongo, SnScogo 
{l9Bl** and others probebly lot it first by 
trade from Angals abd the Katangiip It seeBa 
to have roaobed the trtbea southwest of the 
Kasai only within the leac few ^aerations 
[S03l.*^ The BaPoniie aacure nost or all of 
their copper from Zuropeen trade on the 
ooaet [ 2 ^ 31 1 which began at Icnst as early as 
the end of the slriaenth contuty. .ofiks in 
li0& i£S7) found that the BaNialn kn&w cop¬ 
per , calling it llkulu or dikulu* but did 
not work It or wear it ee ornaments, though 
they worked in brass* 

Johneton aaye that there are forgas for 
copper and braas, as well as for iron, at 
elwat every vlLl^p^o along the Arufflml (l34if’ 
The Bupoto people value copper hlijhly, work 
it with great skill * and hold core or lesa 
of a monopoly on copper necklete* bracelets, 
end chnins in their neighborhood (134). 

KOETHsaj: 00 SCO OEisraAL sudati 

Aa for copper in the northeastern part 
of the Congo drainage^ infoinstlon is scant 
and soDewhst contTadlctory- Johnaton (134) 
suigigests that its working was introduced in¬ 
to the Ubengi^weXe besin by Negroids from 
the Upper Hlle and Bahr el Gh 4 sal. ippcr* 
ently no copper ores occur In the wele Basin 
{6Ep 134}^^' and thoae In tUhigbetn territory 
ere not workable (190)*” The Azande^however ^ 
work ebundimt deposits of oopper silicate 
(331* Lacking mines of their own, the lleng- 
betu before 1034 seein to have derived most 
of their copper from far to the souths from 
Katanga or Angola (199)* Bchwelnfurth {334) 
says that the iis&ngbetu king had a great mass 
of copper bofore that date. They also prob¬ 
ably ac-iuired sosie of the metal from the 
Azande* The Ababue got red copper from the 
Bud^a* rarely dug the ora for thessalvCB in 
shallow nlnas; but now use European brass in 
Its place Uli;*^ 

Mofit of the copper used north of the 
Congo dratna^ jiaeias to have been Imported 
from outside the Negro area,. in spite of 
ninora of coppar miolo,'^ and smalt Ing among 
the Bays of tha caaerooa. ao corroborative 
evidence has been found [374)*** After the 
Furawi paid of 1934^ the Mangbatu were open 
to trade with the Muslim tribes of berfur* 
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froa whoac mines arouni Sa^r^ ana Hof ret an 
E^ahas on the Upper B&Ilt el arab they have 
since aa&ured. Isr^e quantitlafl of copper in 
rin^s and other conTentloiiQl foma (&6, lot)/* 
rhey now reworlt European copper *ire» Barth 
[14)*^ raporta that mch of the copper anil 
zino traded in !tftno caaie froi. Tripoli, and 
much of the copper rrosi SI Hofra^ whence it 
waE brought by the Jcllaba of tJlmro in .:;adal* 
r^ie quantities thus iaported were enormous, 
but most of the iteterlal was retraded out of 
fiano. 

The El Hofra workln^^s thoaselves nay he 
only recent^ is late na tbe heginnln^ qT 
the nineteenth century, Darfur and l^adal 
seem to hsTc been iinportlriij most of tbelr 
copper rro^ the fcadlterranean world rather 
than from any nearby sources* 5helkh 
hamciHd ibn *'Q(iaar at ronei» who visited the 
region at that tlmej reports tbst scrap cop¬ 
per coimended e hij^ price tharCj and raa 
the F.ost profitebla articls of trade (237]," 
At lUir J^aunohi he aays, three rotls of rad 
copper boUiqht ft i 5 ftla or fcftialc slave, Second¬ 
ary ImportB were zlnCp money of various mat* 
alSj and brasa, iccardlng tc native tradl- 
tlonji of the fell of Ksdh in Kordofan 
howavari the ir.ineB of Hofrat en l^ahcs flour¬ 
ished under the reign of Hiep of Naphta 
[Napat*?l, who exported Kueh gold and copptr 
through Kubis to the outside world* rhe 

local workingB now appear a$ e number of 
pltft^ some aa such as a hundred feet long 
end froiEi ten to twenty feet deep, over an 
area of half a Kile square {591- 

In 1352^ Ibn Battuta [l7l“ dceeribea 
the copper trade to Negro landa from Takaddo, 
an oasis In the Southern Sahara which haa not 
been precisly identified In modern times, 
but which is usually located somewhere south 
of Air or Agades* The as nines ere !iloo men¬ 
tioned by el-^OuLsri {194)” in the ^ords of 
SaMd oa 3ivawi as rollouBt ’♦The Sultan 
Muaa of Mali told me thet he posaaases a 
town cnllsil Tigidds, whore there la n ELtne 
of red oopper, which la Ijuported in bars to 
the town of fEyanl {Mali), The sultan cald 
that there la nothing in all his amplra that 
yields taxes equal to those yielded by the 
importstlon of thla crude copper* It ia 
taken only from this mine, nevor fress any 
other. Wa send It (said he) to the country 
of the pagan Negroes^ where wo sell it at 
the rate cf one mltqal^ for two thirds of 
its weight la gold^ exchenginc a hundred mit- 
qal* of this copper for siity-slx and two 
thirds of gold."^ 

"At Takadda," says Ibn Battuta, *^the 
water flows over copper deposlta which change 
its color and taste***. The people of Ta^ 
kadda have no occupfttioa except trade, and 
travel every year to Sgypt, to import every- 
thloj^ obtalnabla ther<> In the way of fine 
fabrlCE and the Pron a mino cut- 


eldc Tukaddft, their mule and female BlaTes 
dig oopper ore and bring li into town and 
OK^lt it Ln the houses^ prcduclng red copper, 
which they make into rods of a span and a 
half in lengthy some thin sad scae thlgk* 
Four hundred of the thick bars, or aii or 
seven hundred of the thin, are sold for a 
ULitqal' of ^Id* Using those tars aa cur- 
re ncy^ they buy meat and firewood with the 
thin on&Sp and mala and female slaves^dhurra, 
butter aue wheat with the thick ones. From 
Takadda copper is ayportod to tbs city of Ku- 
bftr in the land af thft pagans, to and 

the eouBiry of Bernu* Baruu Is forty days* 
Journey from Takadda, Its people arc Mub- 
lliLs, with a king called Idris, rho dofs not 
ihow hingeIf to the people and epenKs to 
them only from behind a curtain* ^rw. this 
land of Bamu are brought beautiful slave 
girls and youths^ and fabrics dyod with anf- 
froiip Copp-er Is also exported froo Tskadds 
to Jujus snd the country of the Ihirtsbuii end 
th« llkc*^ 

'llbb {102}^ Clseuases TaVaddft as fol¬ 
lows: "Tagftdde or rakadda was at this ttma 
the largest town in the Tuareg country* Its 
Berber aultan, who was nominally subject to 
the Smperor of Malll, is probably to be re¬ 
garded as the ruling chief of the Mnssufa 
iSftnhaJa)* rha probleia of the slta of Ta- 
gadda la not yet elearod up. It is generally 
taken, on the basis of Barth's idcutirida- 
tlou, to be Tegidda n^Tlaemt, 97 tnlleft 
of Agadca* Berth added that although ^noth¬ 
ing Is known of the erlsience of copper hare- 
ahouts^* a red salt la obtained frcaa mines 
there, [ikiutler and ohudeau (♦V.laEions au 
oahara\ II» 3S7J also remerk on the absence 
of copper In the Sahara except at Tamegroun 
In tha Gugcrta range (29*15 N*^ 1*40 W-)» and 
state that all the copper used in Air and in 
Ahaggar convcs from SurDpe, The absence of 
copper et Tagldda la cOArinced by F\ R* Hodd, 
who thinks that Ihn BattutaTagedda must 
be looked for *at some oonaiderable distance 
south of Agjades* ('People of the yell% pp- 
452-456). The naaning of the Word Tegldda, 
acoording to the Latter, la *a small hollow 
Where water collects, ■ sjid the nase is ep- 
pliad to s number of differant places (ef^ E* 
S* ri*, II, 193; Msrquart, SS)**- 

ijibb {lOBj Identiflea Kubor with Cioblr, 
north of the modern SoJcotOi and conaequently 
Just south of Takadda. He does net fcnow 
whether ^eghel refers to the district aouth- 
wcat of Timbuktu or to the central arass 
around Kanem and Tadai, va^ualy known a* 
^ghawa. He says th&t Remu does not ttean 
Bornu In Kigcrie, but rsthftr Kaneni^ en empire 
which at this time extended westward aorose 
tha central Sahara to Fe^zftn, eastwards to¬ 
ward Darfur, and into Northern Nigeria* Id¬ 
ris, he explains, wee the son of a certain 
Ibrahim Hikele^ who claimed South Arablen 
ancestry end Was sultan of Kanem from 1307 
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tQ 13^6* Glbt itBt JsTwJawB {Jajuajf 

sior^ often spelled ^ulinj or Ka^fk&w, Is the 
Caoi^e cf l.eo Arrlcaiiufti and either Kuka Ih 
Sermi or another Kuka on Luke Fitrl in 'iladalp, 
southeast of Kanon. rifl tenowa nothing of the 
t'.uwartnhuD or KiurtaburL* 

WIST i^lOA 

West Afrioa^ evoit &ore than the Central 
SuOar^ or Seat Africa^ has dratrn its aopiKir 
fTon out Bide the area- SI Bokrl In 

the eleventh coatury 1179-}“ says that copper 
rings TTore oast tn IiiLi^ the chi of town in 
the provtnce of 3ua el Aqsa* in Southern 
i^,orocoe, and '*ere nseportod to the ’^land of 
the hsHthena" — thet is« to Ihafia and the 
flountri^ia beyond* So jtnfillons copper^'A'lth 
ealt^ ahella'i and oupherbta, as a ehlnf arti¬ 
cle of trade at Ku^ on the Nlgsr* Idrisl 
(Bdl* tells us that copper wss hrought »itfe 
sea-shells to Tokrur by traders froo Uorooco 
to axobiiiL^ for r,qld and slaves. 

An unknown author in tha ^a^aphy coie** 
piled by tnqut saya that carnvarsH going down 
from SlJllMsae to the geld lands of the 
We stem Sud&n carried aaons other things, arit- 
rings, earrlns* seal rin^s of copper for 
trade to the Tfa^oea (178}*** 

Leo AfrloBiJus (31^ wrltas of IfTan in 
^funidla: ''The inhabitants are verle rich, 
for they have traffiqne with the Pcrtugals 
at the Fort of Cart GuessaiiVT whose waras 
they onrrle to Grists and Tcnvhuto (iisaiaten 
and Timbuktu} . fhese castles (at Ifran) eon- 
talne i^reat atore of Inhabitants, which make 
eertsin brazen vessels to bee eolde in the 
land of h'egrca; for they have co|>peT mines 
in sundrle plncfis thereabout*'* This panaa^ 
reminds ufl of the copper yessals which # sflth 
analetfl and other objaeta of copper sad sil¬ 
ver j wer® unaorthed *'ln the regains of o 
house or tomb two feet below the Durfac^ 
sand'' near Surnal In Sokoto, and elnlc&ed by 
Keek to "point to a Kedlterraneen influence 
of a remote pot*tod" (lS£!i*" 

tn the year 1503^ Pacheco Fereim (1781 
reports that the Portuguese traders bought 
on the West Goast "blue beads nlth red linef 
which the JJegroes call ccria*^ brace¬ 
lets of brass and copper in return, arxd 

traded the coris for 5old with the netlvoa 
at El Minn. Hc Esya the* a Slava could bi 
mirehased at ^ato for twelve or fifteen cop^ 
par EEanlUaa* Hetwosn 153S and InSl, Jnaen 
iTolah, vialtln^ mr-in for purposas ot trade, 
found Benin Importi-np; *'tiar4ille3 or brnoclets 
of copper" (1731. Dapper (SaP 1 b 1&63 men¬ 
tions copper being traded by iJuropeana to 
natives all along the wesx coasts froiB the 
Wogal to ^^enla. 

At the present day most tribes of West 
Africa obtain their copper through fiuropeun 


trade^ Wo find this stated or taplled for 
the lJ>hi (228), ^ho i^ot copper from the Ivory 
coast; for the SenoufOp who secured it 
throu^ the Kong (321 for Tatervgs fevan be¬ 
fore the French, ccoupetlonl (264} p for the 
ae^abarSp Mosaic ibOp Sdo, and Toruba (1311 

In view of the absence of copper aininff 
and oaiDltin^ in the Weatern ^udan and the 
feat Arrlesn foreat region (1^31 we icay bo 
practically cartein that the rich copper- 
workinE cultures feund by Desplagnes In tufi- 
ull on the Central Nigerian Flatcau, and 
which ha more or lesa identifies with the 
Ghana civlllmtionp receiwd the natal from 
tmns^Gaharan laourcas, 

C1CFF2H SISLTIMG 

in discLi?aInf the archaeological re* 
cialns In the Southeast p I hove already oeo- 
Llonsd the difficulty of snulting copper aul' 
pbides^ but have roaervod the general dla* 
oucsion of copper amalting for this place. 
Cwin^ to the paucity of data, It *?ill heve 
Co be vary brief. 

The Balakd of Kktaiigo (116] give ud our 
best cxempls if jsslaohlte 5100 Itin^. Their 
preoesaes differ from those used in eeatirR 
Kjateage nnd foriDeriy by the Ba5anga of the 
Sans district^ slnoe they have eppsrenCly 
wOdified end adopted the older tanhniques af¬ 
ter their own arrival in the middle of the 
last century. 'Z!ha BaYekn furnace, smaller 
and fooire fragile than the athers, le dastroy- 
ad after each opemtiani has no direct drain¬ 
age channel for the molten metalj and, slrtoe 
it £a built In the open instead of under 
shelter I can be worked only in the dry sea* 
oon. These features may be esatern ones, 
brought from an area whare smelting la lass 
devslopedi or they may he due to the warring 
conditicna undar which the BaYcke have llved^ 
constant danger of attacka msklne a pertaa- 
nant furnaoe unprectlcalf 

In a busy euaaoD the BsYeke may erect 
near their copper mlnea as many as twenty or 
thirty Curnaaas, around which the whole com- 
**!unlty oeaps, ^eh furnace is a hollow pil,e 
of small teiiilte conaSp saYaaty-flTe cent!* 
metres high and forty wide, propped on the 
cuts!do by forked poles* The tuyeres are 
made of aimilar cenes bored through end shav¬ 
ed flat on one Slde« Before the wells ora 
buil^, three tuyeres are laid on the ground 
^intlne Into the shallow excavated bottoiB of 
the furnace* The whole cenatructian takes 
about half on hour* 

The sealters fill the furaece with ohsr- 
cQfll which they have naade from aobengl end 
other vooda by burniag In s pit and qusneh- 
ing with water. These hard woeda used hy 
the BaYeke produce a chaTcoal which agglom¬ 
erates in e trcublesoiH way with the fused 
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oopper* unlike tlie eofter ifooilii us ad tj the 
SaSszLgQ* EiiTLng lighted the cherooal, the 
aoeltflrH pile upon it ahtsut fifty Jcilo^ans 
of iLBleGiiitep broken to pleoea about tho 
size of swll hans* egge« When tble ore has 
been tboroushly roasted by two and a half 
hours of firing under a natural draught,they 
pleoe in front of eaoh tuyere a pair of bag 
bellows with a tube of froah wet barls: en^ 

oiroliug the mouthp blow up the fire, atop 
the Interatloee of the fumece wall with 
Olay, and oontinue to work the bellows till 
the aEQfilting la complete^ tllie final stage 
usually takes only half an hour. They then 
break away the furnace to oipose the pool of 
laolten aapper lying In the bottork* ?hs pro- 
eeee la thus neatly divided between the de¬ 
hydration of the ore, aotorapliohed before 
the inter&tlcea have been stopped and the 
hallows engaged, and Its reduction In a pora 
or less elosed furnace under a forced 

draufht^ Froiii the fifty kHogroci charge, 
which is about copper, the aioeltara ei- 
tract rrcjs twalve to fifteen kilograiss of 
oatal* 50’^ or 60^ of the coppsr actually in 
the ore* They any that foroerly the furnace 
was a En^tra high and produced ebcut tbirty- 
flwe kllegrsns of copper, icore than one aitan 
could carry. 

The nbcve process, when viewed with a 
tcuhnical aya, help to elucidate copper 
aneltlng ^laewbera In afrlco^ Melaohita la 
a bnale ouprlo carbonate which has been form¬ 
ed by the wenthering of other copper ores — 
chiefly Bulphidea — hence its flujarftolal 
cpacurrsnce , when the others usually" lie et 
greater depth. Mature favorn the i:egro 

asse Iters not only by praaantlng at the aor- 
face of the ground an ore conapieuausly 
greenp but one which^ of all the copper 
neTias, Is the easiest to emalt. l^lachlte 
la a coEipBretlvely unstable coinpound of a 
Ettetallic oxide with carbon dioxide, and re- 
laaaaa Its carbon dioxide long before the 
charge hes reached iBaltln^ tenperatura. The 
copper oxide then gives op ita oxyian to tha 
fuel to fens oora carbonic gasea, and tho 
E&Dlten D^tal sinks to the bottom of £hc fur¬ 
nace. Kelechlta thus retjuires no prellnl- 
nary roasting to trensform natural sulphldea 
Into oxides *o that they can forns a ll^t, 
fusible slag; no formation of a heavy matte 
of artificial metallic sulphides which ?ill 
sink frae beneath the slag and will have to 
be treated further to release the co-;[perp 
Ihe roae ting practiced by the BflYeke ^ there¬ 
fore * seetis to differ m purpose and results 
from roasting in the caodem technical seose. 
In heating their ore under a natural drsu^ht^ 
the BftYeke a Imply drive off the Tratsr content 
set free aoiue or most of the carbon dioxide, 
and perhaps oxlulze any copper sulphides that 
my be accidentally prasent, thus rendering 
them more enicnable to sjuaiting. X fall to 
see what else could be gained by applying 
this oxidizing teohnleiue to pure maleohlte 
at this stage of the procaas^ The loss of 
40^ of the copper is obviously due to lack 
of a basic flux to neutraliie the aoid sili¬ 
cates in the gangue and form a slag which 
would itiechsitioally raleasa otore sf tha 

copper^ allow It to sink to thw bottom, and 


sesl it against further oxidation^ The old 
copper workem used such a. flux and 
probably suffered ntuch la as waste. 

Tha process noted b 5 * Ladcac (ISO), 
though not precisely attributad, hns saveral 
features suggesting the BeYeke oethodt He 
aaya that ths Katanga sieeltera pile up alter¬ 
nate layers of lucandsacaot charcoal nml ora , 
bulldltig the clay vail to keep pace with, the 
growing stack till the latter la eighty 
centiaetras high, when they cover it with 
cLay« They then pierce the wall -ith sever¬ 
al boles tor tuyere®, through which they 

work the bug bsllows^ After thre^i or four 

hours of aoaltln^ they break down the fur- 
nede or lift It off« It seams that the de¬ 
hydration of the ore takes place ea tha fur¬ 
nace is bwin^ built, when the or^ nnd burn¬ 
ing charcoal la^^ers lie iDore or less open to 
the air, LaComu pictures a ameltlng furnace 
on the rood fror Morllo to Lake Mweru, It is 
apparently ten or twelve feet high and has 
Sevan or el^t apertures at the bottorag hard¬ 
ly the Type which he describes la his text^ 

Instead of the asiall temporary struc¬ 
ture like that of the BaYeKe, the BaSangs 
(116) built a furnace l*?b metres blfh and 
one metro in dlaiEeter. The material seems 
to have bean the sarc ns that of the BaYeke 
furnace — terttlte earth — but the pieoes 
were more regular and soi^ oflrafulLy fitted* 
re He!]g>tiaae dascribes them ae '*bsked bricks'^ 
— alEiost certainly an error. A. furnsoe 
vhlch bad been used several times may have 
been burned herd; tut the use of baked bricks 
Boems unaccountable In a Bantu culture, un- 
leso from direct European iELriusnce, The Ba- 
Sange furnace etood under a shelter, had a 
hole at the bottom so that it did not have 
to ha demolished each tlma the metal was 
taken out| end was worked with four psirs of 
ha Hows » 

The BaLuba and other copper-azs.1 ths on 
tha Luaiabe, who still produce copper for 
export, employ e smelting technique which 
probably tellies closely with that of the old 
BaSanga^ (iutzeit (1DS| a ays that the Baliiba 
man first crush tho ore in wooden mortara^ 
and that the boya than »aeh It at the stream 
In Inrfse craya with an unduXatlug rotary rao- 
ttoog or by the ^Hancock iigg" method In a 
basket moved up sitd down in the wstsr, so 
that the lighter i?sn^e will be carried away 
by the stream* other authors explnli] that 
the malachite, bavin;? bean washed in tho 
river by women, is roasted on an open wood 
fire twid carefully aorted* Though we have 
no adequate account for tha BaSonge* they 
probably followed this roastIrn? process, for 
they lacked tha iityenloue method by which 
the paYeke aerated their furnace for dehydra¬ 
tion. The BoLiiha and their imediata neigh¬ 
bors build a pcfinancAt smelt log rurnnes in a 
hut, about the size of tha BeYoka raflnlng 
furnace Inter to ba describedi with a hole 
and oheiiiaal loading into e oroBs-ahaped clay 
mould which oan make a number of succasalve 
castings without being defonaed, they close 
thia outlet with ash paste end re-plerca it 
at each smeltiiig* Since the heHowa have do 
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spaclnl aperture Tpr the Intake of alr^ their 
noxsla# wuat reujala at soica dletanoe fro:t 
the fire, 

'^The copper ecaltexi] et Eofr&t en Nahes 
need e^iual part^i of picked copper orlOe ore, 
Iron ore front LooeX aonraes^ and old 
shot with capper pellet^* "hie iron ore aerv- 
Qd ao a flux^ 

Xutsiieit (lOSjj dCBcrlbln^ the technique 
of the Baluthn on the rl^t hank of the Lua- 
lahe^ aeya that the emeltlng is perfarmed 
In n termite hill cut with a narrow vertical 
•chimney and a hale aloplnir downward to the 
outslda. After char^in,^ this with alternate 
Inyerfl of ahnreonl end or^* the ssieltcra 
close the aperture with leavoe and apply the 
ba^ bellova, the emaltlng apparently itoaa 
on throughout the ni^ht^ ftutzelt went off to 
eee a dance as soon oa ihe pro-cess had 
started. The pieeea of orude copper ore 
Inter taaltad down under the hellci»s draught 
In G :£Laller day furnace ^ frcfi which a 
narrow channel slopes down Into the cruel~ 
tem clay MUld. 

ScsaaiJhare in Katanga lamalre (14S, 1&2] 
found an abandoned aiseltin^ furnace contain¬ 
ing a day Crucible, beneath -ihloh el^t 
clay fluea were placed radially* I doubt 
Klusemann^e Gtatenent (IdS^ that iron aa 
well GP copper was atioltod by the 
natives in eruclblea, 

It lo rtfffl^rkmble that none of the stove 
deseriptlons of Katanga copper ameltinj^ merp^ 
tlod a flujt^ thou^ «e know that the cld 
Meaaina smdtera used one- Only l^eXlend {l^J, 
referring? to tho northern BaKeonde of the 
KGfiOmpe Diatrlct^ Northern hbodcsin^ says 

that lime Is added to the charcoal as a rluy 
for esc It lug copper, nei'cr for cmeiting iror. 
^est of Lake jjyesa fl61J^ Livlogatose in the 
early *sl]rtiaB found natives using a flnj 
to srelt eqpper fron; malachltG* ^^leea coderr 
fluxing processes itay be ffurvivals of th« 
Old i^essloa technique ^ which the Katanga 
people modified beoeuse the abundance of 
malachite rendered the economy of a flui 
unnecessaryi or becauae they had no lime to 
use» 

further east^ in the Congo „ the defects 
of native copper smelting war* obvlona to 
early eixplDrars, '"In the month of 3epter> 
bori" i3apper lO^l* In the seventeenth 

coikturyv eroup of smltha leave for Snndi* 
and having arrived at the mountains where 
the copper mines arc, they put their slaveB 
to work* lliay smalt and refine this copper 
on the spot I but since they have not the 
skill to seperete tha different inBtalS|,v,^ioh 
sra Bomatlmoa mingled in the bowels of the 
earthy that is the reason why their copper 
is aot very pure- Soma have wished to give 
them good amalters to accompany them on 
their Journey» to toaeh t-hsm what has to ba 
dona. Thane amlttis return in the month of 


May, bringing elephant tusks as well as the 
copper^ 

The BEfilting of oopper or^iS othi^r ihim 
carbodntes presents one of the most puzzling 
questions in the field of Negro ssetallursyj 
and brings to light aavsrnl aggravating gaps 
in our data- Belluecl says that though 

the copper silicate of the AKando territory 
la poor in mctal^ the Azanda reduce It with¬ 
out difficulty- Since the foreiiLilfl for tha 
□re la CuSIOt plus 2 apparently tbs wg- 

t'sr coutant Is first driven off* then one 
atOj.ii nf oxygen Is taken over from the aopper 
silicate by the carbon monoxide froQ the 
charcoalI forming o nr bon dloxido gaa; end, 
since iron stands higher than copper in tho 
olaetro-^chemlcal series^ the silicon 
leaves tha copper end coenbines iron 

from tho fiangun^ X am not at all sure of 
this reactionp ror Boliucci givaa no date on 
the ore or the Asando smelting methods- An 
inapection of the old copper ciinea of the 
Transvaal would lead us to believe that ths 
workerB there did not understand the aaiait-# 
ins of Copper silicate , since they seldom 
renove-d It* 

Though the old mlnera 3ti 5-cuth Africa 
preferred copper carbonete {294), they did 
mine sulphides also {£a$K Tha pieces of 
copper sulphide in tbs slag heaps st ISeBsina 
iMy have been brought ta tbe fumaoe acci¬ 
dentally 3 but the orea deliberately jalned 
at The Suide In the Falabora area, which nay 
have yielded only 2fj of copper, were sulph¬ 
ides widely disseininatad In pyroxenite isa&h 
tboae at begon Drift were bornlte, another 
suipbide of copper and iron (BSa), Aside 
froH the evidence presented by these old 
iilnersp we have only a slu^e doubtful ref- 
arence to the Afrioen fsnelting of copper 
aulphlde: by the gaKongo, who are said [ 2:01 
to have mined this ore north of Itanlaiiga and 
to have reduced it by a secret process* 

Copper sulphide ore owes its Intract¬ 
ability to the Invariable presence of Iron 
sulphide In intitjiate mixture, and to the 
fact that both compounds^ after losing eome 
of their sulphur in the rirst heating eielt 
Md HijiSt tOi^ether when the beat le Increaeed, 
The smelter n^da to remove the Iron from 
this mixture and to drive it uto combina¬ 
tion with elllca^ so as to form a 11 fus¬ 
ible slai^ which will free the copper sulph¬ 
ide for raductlota to metsliic copper* now 
eiltoa has a far greater affinity for the 
oxides of metals than for their sulphides, 
while sulphur clings more tanecloualy to cop¬ 
per then to iron. Tha modern saelter there¬ 
fore proceeds by throo atages. 

Stage 1, He first partially converts 
the eulphldes to oxides by slowly roasting 
the ore In n temperature not high enough to 
melt it. This gives iron oxide*copper oxide, 
*ad copper sulphate. 
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Stage 2* This part oT the proosas^ alit- 
in.^ to pro due a aatta ^nd requires the 

addition of silloAp uauaLI? In the fom of 
quartz. Under a much caster heat than In 
roastlAgp the copper oxide readily oxchan^fl 
Its oxy^jen for aulphur or forfeits it to tho 
carhon of the fuel^ Stna of the Iron tileo 
taken on aiilphurp both metal* thus mixing In 
the artlfiolal aulphides ealLed matte > Since 
white-hot silica has a speoial affinity for 
iron oxide hut not for copper oxide, it u- 
nltea with some of the iron oxide and other 
hasle coapouads to form a algg , while most of 
the copper oilde i*^ a^ wa"have saeni sx- 
changing its oxygen for salphur- Surrounded 
hy the powerful m duo lag atmosphere of car¬ 
bon monoxide gas^ the copper which falls to 
reset to the sulphur la giving up Its oxygen 
and la dripping to the bottoto, of the fumnee 
aa metallic copper* Above thin email copper 
pool gathers the next heavieat massp tha 
matte of ITOU end copper sulphidesp while 
the slag settles llightly over all. 

Stage ^4 Frnin tha nistte the meti^mc 
copper is extracted by a further proceas 
of smelting, which advantiise of the 

fact that copper and sulphur have ao great 
a mutunl ^%fflnlty th^rt thay will re Sain to¬ 
gether While tho iron sulpfude oxidil&es caiG'- 
pletsly* Aa befora^ the raaultcnt iron oxide 
combines iPlcJa el lice to Tom a exag* Pro^ 
longed smelting then oxldea the copper sulph¬ 
ide p driving the sulphur off as aulphur di- 
oxide gas and lenTing metallic copper* 

The above is only the roughest ^ tnost 
idealised sketch of tho modem amalting of 
copper suiphidas* It 3^y s^em so sophiati- 
sated a* to be entirely Irrelaveatj hut I 
have not learned of any other profitable 
method. It might conceivably be simplified 
by omitting steecs 1 and 2^ and by treating 
the primary iron-copper sulphides as In the 
last Qtoge of modem smeltingt whore the 
iron sulphide oxidizes and alags away with 
the silica flux before the copper aulphldc 
oxidizes to leave metallic copper. But it 
would sesm dirrlcult to act free thla molt¬ 
en sulphide mixture in worthwhila quantities, 
Peters (^07} ceacribes what h'ippens wheo 
copper and iron sulphide* are fuaedl toguthor 
in a fumaoe: 

"tong beforw th?j ecks of the fumsoa 
charge has burned away^ the easily fusible 
sulphidca tpyrite and ch^lcopyrlte) will 
lose the proportion of sulphur already indic¬ 
ated, and will m«lt together into the new 
artlficlel Blllphlde called mat t $ * The matte 
globules era so heavy apd ao liquid that 
thay win drip down through the ore colunm 
wherever they can find a passage^ end those 
which succafld in reaching the hottosi of the 
furnace will collect Into a pool In the 
usual manner; but the greater part of the 
globules will become entangled among the 
fragments of quartz p and, although properly 
melted Into matte. Will be unable to separ^ 
ate themEslvea frcfflci tha unmeltad rocky por¬ 
tion of the orSj end will remain scattered 
throughout its mesa* 


"As quart® i* infusible at any tfimpera- 
turo reached by Ehe copper smeltart it will 
a imply unchanged, or slightly aeftac-p- 

cd on the aurfacB, Hhera it becoeces a 
little rluxed by tha lims and iron oxide 
contained in the eah of the coke^ Ths 
charge is umsbls to jaalt at ihc bottom, and 
tc slnlc regulf^rly in the furnace shaft , as 
it should nonaally, but will remain atatlon- 
ery and practically unchan^iid until all the 
coke he* bean oansuccd. Vhen this sole 
source of heat Is gone* the cold wind blown 
into tbe furnace will aimply assist in cool¬ 
ing it, and the furnace is 'frozen up% be¬ 
ing filled with a levft-IlJcs slfcletcn cf 
superficially fused rock cor.t£,lnlng dlseeir.- 
Inatcd globules of isatte*” 

I have difiounced this problem with two 
ccd^pstent metallur^iflts, llr. Kichsel fatJie- 
vitch and l£r* Li H* van Wert^ and have ra- 
cclved somewhat dlfferlag anewera, lir, 
Yatsevitoh tsLls me that copper sulphides 
were eaelted in ancient Spain by a primitive 
precesa, preceded by a very alox soaVting In 
sea xateri Jir* van T*rt, chat they could ho 
smelted easily and directly in priDiclvs fur¬ 
naces* 1 am not inelinec to attribute ei¬ 
ther to Nogrotis Or to Asiatic nlners the oom- 
plcj procesB involved la modern copper 
smelting a* deacribod by Peters, and 
believe that whatever preceeaes were sli- 
ployod in the Transvaal and the Congo must 
have Involved a conaiderablu waste of copper 
In the filog — poealbly yielding only a few 
beads of copper which could be broken fron 
the frozen ooateats of the fumaco* Sut I 
leave the final answer lo the metallurgists, 
or to those who will make s careful study of 
smelting refuse in Sr^uthcaat Africa* 

CRUCIBLES A^.'U yUUI^S, Al^D THs! ICELATJCH DF 

cqpFER TO 3^; the southeast 

Tha subject of crucible* m sost 
suggestive one for the history of Uegro ivat- 
allurgy, and though It ^oss not strictly be¬ 
long In a chapter on similtlng, we may prof¬ 
itably e^nsidar ita pertinent Hspecta here. 

A 0 mol hie not only guard* agsirLSt the lo^a 
of inolten matal^ but allora a somowhat flnar 
control of the propertiema of metala, ores, 
and fliixes than is J^osylble In e aimpla fur- 
nace* On the other hand# It imposes a cer¬ 
tain practical limit on the anoimt of betel 
which can ba trustsd at one eperatien* 

Crucibles cane early into Negro indus¬ 
try, One would expect that ancient spsol- 
mens would always retain some tTsoe cf the 
metals i^^lted in them; but althar this in 
not the casa ^ or archsanlogistB singly nag- 
lact to ohsarva* Tan Rlet Lows 1162) , in 
describing tha contantR of tha eld atons 
huts in the northern Drange Free Stata, don- 
feesea Lgaorance of tha uas of tha little 
stona oruciblee which ho finds therCt In 
this case* tho groon of the adhering alag 
fluggeats copper; but ho prsfars to bBllave 
that the tisatal was iron, thou^ he edmita 
that in so nmall s cruciblo it would take 
twenty or thirty smaXtlnga to produce anoug^ 
iron for o single assegai head* The ameltars 
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OIL EleJLWbanlc in tbe Tl-aiisTiasl« se to AE^a 

UEea a onjAltlo probably for mAkliiJS 
hTOnz^ and parhapa for ^nbaXtiiig copper. It 
vaa an^aULi and rcatad im a olrcla of tapar^ 
Ing stonaa in iho cent&r of tbalr littla 
fumaca* Caton Tbompaco fotmd gold 

ami bronze in s^ll crttolbl^E tmaartbed 
In th^ l^auob Rulna at Zimbabwe. Amone jsod** 
am EToupB^ tbe OwaUbo tiaE a eruoibla in tba 
prlmery strioltlng of Iron tbo "Southern 

Banlix^ for its refining* Furthar 

north p the 3aKgaIa of the UppoT Gongo (S5B) 
sEiilt Iron bj filXlns a crucible with ora 
and placing Itp surrounded with oharooalp In 
a pit Elgbtean Inohas broad and deep* Thoueh 
tha natlTea of Qaiide Tillagap naar Boulohano 
in Fro&oh West Africa (313T, produce most 
of thalr iron from a large fumaco^ the^f 
nnnufecture s superior qUEllty In cruolbles. 
in which thi^ ora Is slxed with thu char coal 
and Binoltcd under a forced draught* 

"In 10^5 the EaGatla tribe of Boohuana 
were omoltlog iron in small oruclblas by a 
very waatofuJ. process la ifhloh only the 
ast lumps of iron ware preferred'* (6la)^ 

Please notice what dlffoTant functlonfl 
the omclbla filled In the cases: Juat nataed* 
In <mo It was shlefly a mlxine Teasel for 
an nllor; In another* a means of refining 
crude iron; In others * n means of primary 
iron ABLeltlng, But oTen for the last pur^ 
pose Its lisas Tary; for th« "Southam 
bantu" apperaatly used it to Iceep the ora 
«i.way from tho ch^coalf whereas the Dsniie 
people mixed dharcosl and ore wltbLn it* 

When wa consider the be Tarlatlone, sod the 
widespread use of crucibles t:o beat aetala 
for oaBtlng and forging* wa nay feel thet 
the subject is too large and too aoaatlly 
docuBiented to be of any constr'ictlTa Tslue, 

But at one paint It gives us an Idea* 
Tbougb our host dca-criptlonA of modnm cop— 
per-sms 1 ting in Katenge do not meet ion cruel- 
blcSf Lemslre and KluEamann L14S] both 

ho lie we that tangs produced some of its 
copper by the crucible methodp ainoe Lafflaira 
has found a cruoiblo in eu abandoned furpace 
-tlth eight flues placed radiftlly beneath It; 
snd that iron was smelted In the region 

by tbifr coanSi Just as we hsva found it to 
be- fLBiong thfl Ovnltbo* JO-usajaann suggsato 
tbut tha use of a oruolblo for soalting iron 
may hawe ^^rrowti out of this tachni^ue for 
omwlting copper. This hints at tbs priority 
of copper Biseltlltg for Isnst one iLran, 
Before »e can consider this theory fairly.we 
must dispose of the fluiea. 

The Waflbwfl SEE Iter3 Fare not the only 
oeople in Africa who trsetad iron with a 
fliix* 'Ihc flAdine of cuTirercua (luartz with 
iron alBg at nn old mine thirty mllss south¬ 
east of rmnclstown in Soutbera Hhodesia (SI) 
suggests the snms techlii^Lia bare* 1 hsTa 
already mantlofted s flur in cepper-smaiting 
among the BaKhonde of the KaSsnps district 


[1B4) end among natltea west of Lake Efyesa 
as wall as by the old nonpar and 
tin workers of the Transresl 1^40 f * Tha prox¬ 
imity of these to each other and to iftiEbwa 
hints that the uaa of a flux for irori^smslt- 
Ing nay bnva been traheferTed rrem the cop¬ 
per-smelting technlQua. 

Wychaart's (30Vf socpuht of Ixnn-sitslt- 
Ing in tJfips gives ns only the most tents* 
iis^lDg him of fluxes^ '^bls Author fails to 
jttfintlon them in his general description of 
tliB furuace char^* axoapt to reinfirk that 
the eley metrlx of tJte ore way have had flux¬ 
ing powara: but when he tells of a apeclfio 
case of smelting among CltLristiftiilzad nativaa^ 
be saya that they used fluxes of both lime¬ 
stone and bonet One may suspect In the 
latter caaa the Influence of the mission's 
Tocstloual school; but all other parts of 
the processp except the supameturdl ones* 
seem to bAvs bEen aboriginal^ a 4 id I believe 
that TO should add Ufipa to our abort It&t 
cf places w]fcftre fluxes were known, 

furtber north* medsm natives seem to 
have ampiojad a flux for welding oiily» to 
reduce cay oxides whlob may bare formed an 
the Aurfsco; aspiecially the UasAi * the l^sra* 
mojs tribes cf UgnadA* and the nAtivas of 
Kizlba. 3tubiJianm and Iterker (les) 

state that the l^sai sprinkle with pounded 
railluac shells the iron to be welded; Eebsa 
that the Kizlba people use for the same pur- 
poae a powder made by pounding up an old 
tuyern. Weyland lz^6) reports the latter 
praetine from the Karamoja tribas of Uganda* 
but explslna that they first mix the pulwar- 
ixed tuyere with water* The use of vegata" 
ble salts in amelting gold, reported bj 
Mungo Perle tor the Uandlngo at Kemalia (^CO] * 
le a hind of fluxing^ But none of these 
northern examples ere strictly relevant tc 
the iron-amaltlng problem In the southeast. 

I^wlewlng the ewidesoe* we find that 
OUT data on the orucible smelting of iron 
in South Afrloe ere very doubtful^In fset^ 
the OTaMbq are the only group definitely 
Btated to here practised It* For the rest 
we must accept Lamslrefs say-so and the 
gueeaas of wan Riot Lowe* The refining of 
Iron in erucibles. howgvar* was done by the 
"SPUtbom Bentu" (300) and WsFipa as well as 
much farther north In East Afrtoa. 

The crucible amelting of copper Is only 
slightly better documanted* It was probably 
peTformad on the old smelting sites at 
blasuwbank, aasonlated with the mmuifacture 
of bronze« as well as in }^tange; and tbe 
crucibles found in the Ibucb Hulna of Ziih- 
babwe and In tbe old atons huts of Vechtkop 
may bsve been used for this purpoae. 

As for fluxesf we huTe certain proof of 
their use in amelting tTon at Mumbwai strong 
auggastions of the sanse at M^seine in 

tfflps (307) and the site near l^encietown; 
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voxlfi they definitely h^ve 

been employed for copper melting at ttie old 
Traoerael siteai by tb? ffiodem BeKeopdOp 
by the people of Nyaaa, 

The flUggeetiou of KlweiriHTTn eitd Lainaire 
tlwt Iron jwtellurgy was tnrioBnoed by thfit 

of copper here In the 5outheeet la eup^rted 
by both oruolblea !uil fluree, ^e mtiet re« 
moitbar th£t tble Yes the reglOD where bronre 
YSB once made and vhere oopper «&$ caat into 
fine rode of the BteraXl and that both 

tbeee prectloea Iciply e cruoihle for the 
secondary stelting of the ^tal^ Thia Bjlght 
ha'^ prompted the \iea of cruolhlee for elitelt-» 
ju g- The fliirlng tDchnii^^^ hovaTert which 
had b^en naed to Inoreeae the amount of 
copper obtainable at a aingle operation^ 
night ha TO bean token oyer by the Hinnibve 
meltera in their firat attempt a at iron, 
where ita mystetiDns effects may hawe ruin¬ 
ed the Iron for esoy aifiohanleal pnrpcisa. 


The ^MBAyme. anelteroj on ihs other habElp may 
hete biien aa Flcllfiil at regulating the furo- 
ace heeti and et reflaliig or puddling, ee 
the Wal'lpe apparently are, and thus may 
hate produced wrought Iron or steal in spite 
of their bone flux> 

Cruclblea and rluicae may SBem odd things 
to treat together» since the rormef ar® 
aeeooletod with the production of steel,in 
which the proportion of carbon must be meet 
carefuUy eontroUod^ whemaa the lattor far- 
or tlie produotiea of cast iroBj where the 
carbon Is allowed to play ha woe ^ith the mot- 
alp But these rery facts place the two Itens 
In relationship with each otherp as aophis- 
tlostedi special dayelapmeiita^ and their con¬ 
cent ret ion in the Southeagt, near the onelent 
mixtee and smalEing sites, supports the idea 
of atrong foreign influence on the metellur* 
gioal coupler in this erea^ 
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DI3^IBmC-K AEii> KININC 

Tin p^TGueiLts a special p^r[>bleDp elDCa 
only two tln-ainlne contrea lw?B bacp fotmd 
in ATrlea: thn Tr&nsn&l ^ and Bauahi 

FroifinOe in Korthnra ISciJTB&Tar, tin 

BeGcr,a never to hove been traded lato Ne^o 
ifriOB in any great i^iiantlty^ It had tiro 
uaes: as a precious Eetal Tor ciaklji^ orm- 
naotSi anil as an IngredisEt la bronze. 

I /ieve already diacuseed all available 
data on tin In the Southeast < There dro only 
B Tew, very IndeTinlta reftiTeoces to the met¬ 
al between the Trmnffvaal and Northern Ni¬ 
geria. At :3lEzuirlengo village ^ nudr the 
Longkne a Ivor, a ulaoiCBciltl told Ll vines tone 
that tin was obtained frof^ a pacpla 
In north called tha tiarendL^ and that he 
had jsada It into bracelets. LlTinestone adds 
that never before had be heard of tin being 
found Itt thiP part of AfTian, He sa^? 

tffir gfln je woDsn ocoBSlonally wearing tin lip 
plugs g but does not infprci ub wbathar tt.e on- 
terisl wfis traded or locally itlned^ Such 
data are hardly Bufficlent to add Fyesalfitid 
to our J!»p of African tin produotionj bat 
they at l&aat opea the E^ueatlon qf tin being 
mined and eJselted In thla general region* 

jzMixt no? take a big leap aoroae 
tral and East ATrioa^ where no tin hae been 
reported* to the graafiland belt of the 3udan« 
Di^ebql * In tbs Middle Agea^ gives ua our 
earliest record of the eietal* eaylng that the 
native a of Ohana loved tin because OT Ite 
rarity and valued It more highly tba.!] gold 
a7Sl." 

The largest if not the only source of 
A'eet African tin lies In the nalghborhood 
qf the toibi Celled Llruen tHlrunel* LiruweiJ , 
In the nest of Baucbl Province j North-^rn 

Nigeria, about half way betBson Yskubc and 
Zarle (£54) > Mc^ir this tonn in old pit 
[CLTrks the sfrot who re j according to the nn- 
ttvesj the Tormor inh^tbitants nin:-d tin* 
About seventy-five yea re ego those sninksre 
were oiDwHcd by the Wingl (ind llano pzopla^ 
who took over the astkolting isnd trLidlng -cf 
the setdl^ while the defaatad citinana loov- 
ad south to found l to^m celled Limen 
pelina, Thoy later regained the northam 
tovzii but ea^ nevor to heve reauiaed their 
tin industry there* Apparently the Keno 
conquer ora of the northern Llrusn have never 
mined tin thotteolveSp but procured the ore .in 
exchenge for RQld and other merfllmiidlxe pfrom 


the p^atorel fMXe and the pepin Sangewa in 
tha hills, who coUact it from the Btraombtds, 
wash it, end bring it to limen* There the 
tin vorkdrs pound It in a wooden aorter. mix 
it with water, end fom It Into cakes, v'blch 
ibay dontaln as much aa 70,1 of the mu^tel^ 

Having been snelted and east, as will 
be described, the tin ure dipped te 

even laniTth and sold in bundles of & hundred, 
the price of n bundle veryluj^ from 1800 to 
2000 cowries {betwesa le^Eid. end ls«4d« in 
British mcnsyl^ This tin ia traded over 
long distances by the ETauae^ being sold as 
far east as the Nile, as fur west Ashentl, 
B^ain 1179)^ and Timbuktup south to the Bnya 
of the ComerQon and north into 

Irlpollp To obtain It, traders eome to Lir- 
ueo rron Sornu^ Ibl, and even Irhe ^Id Coast. 
Bos^n In the aeventeenth century (3^8)' 
found the nslivea on the Guinea Coast caat— 
ing gold-weig^tts of copp'^r end tin, and the 
latcer might hevo ocHQe from Li rue n as veil 
as from Europe* Much Bauohl tin has prob- 
Qhly found Its way into European hands» That 
bought by European iradera frw natives on 
the Oenue was probably a product of the 
Bauchi Tumaces^ The bronze tobacco pipes 
ascribed by Keelc (iS3j* to the Jukun may 
have contained tin from Liruen^ 

Beads and splrsla of this metal Mve 
been found batwean twalvs and sixteen feet 
deep In modem cesslterlta workings in 

Bauchi ll55)« Stono liaploaenta lie nnh%t&v~ 
ed on the surface of the ground nesr the 
Bo^Bo ininua, but nothing Indicated their os« 
seclatiens with the mitice themselves.. 

These tin ohjaota probably include tha 
disc bsads reported by Week from Lower 
Eisichi^ ten feet deep in alluvium* The 
ssme author mantisns a coiled tin snake 
found In a curface deposit at Bop* He saya 
thi^t nbtives in Bauchi cannot trace tih<^ 
working beck for more than one hundred years 
^Us2}* 

TIN WELTING 

Tin Is by for the eecicst of tEte three 
jiu[>tals to prypbro, since no flm is needed 
and no iiecjiJLiiical reduiroimnits cuiks harden¬ 
ing necessary* Our only account of modem 
tin smelting la Africa comes froto the Kbubs 
of Liruen (182,254}*^ 

The sriOl ting furnace^ smaller snd oi^d- 
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ijr Ihmti one Tor Halting iron, is about 
tvo und a half or three feet highi with a 
critical interior broadoning at the bottoa^ 
Ita outer snrfaoe Id strengthoned by short 
pieces of dry ^nsa mixed Dlth the cXey, At 
the rear e plpe-llke peeeage gives entrenee 
to the forced draught from the helloira^irhile 
1 Ended lately opposite It. at the frout^ a 
eaeond aperture allows for the discharge of 
the wtal and tha nleantne of the furnace« 
from this aperture a ehalloir trench leads 

doim a gentla slope into the hole In tha 
^dund which reaelTee the molten jsetal. At 
the baok of the fiimace stand two palm of 
drum bellows^ tbalr loug clay spouts eonTarg- 
Lng into tha rear opanlng* 

the smelters oharge tha furnace with 
charcoal» light it with burning embers, and 
partially cloae tha front door with stones. 
Having worked the bellows till the whole 
contents are aglow^ they pTeee fresh char¬ 
coal into the top and add the first batch of 
ore« Staudinger asys that the oaloee of ore 
are e imply laid on the fire; Trevor, that tbii 
ore is •'mixed with ground-olinker obtained 
frum e previous ainelt and the mixture 
iftolatened with water and '■sprinkled on to the 
rreah cnercoal overlying the charge p, at In¬ 
tervals of from five to ten Eulnutes^ end In 
amount a varying from he if e handful at the 
cornmnoemnl to a large double handfull at 
the end of the operations^'" Fairs of men 
take turns at the bcllcwSp working the skins 
quickly up end down by means of loops attach- 
ad to their diaphragms, and epelllng each 
other with inereeaing frequency as the sEwlt- 
ing approaches ooiapletion» 

The loolten metel begins to appear at tha 
outlet about two hours after the initial 
charge of ora* It first aolldifiea in tha 
little troue^^ but soon tbs flow becsoas suf¬ 
ficient to triokle into tho pit^ Shen tha 
tin 0ease9 to run readily, about twenty min* 
utaa after the Iset charge of ora^ the smalt- 
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era loava tba bellows, remove tbe stonaa 
blocking the door, rska out tha roitisina of 
akatol with the ollnkcr, gritty residue, and 
half-burnt charcoal, end allow the caetal 
ramnants to run into the pit* 

New follows a seriea of pracautlens a* 
gainst the least loss of tin- Tha charcoal 
is re turned to the fumace to aid in the next 
smelting# ^Taman crush tbe cold clinker and 
wash It in a stream, leaving prills contain¬ 
ing about 0O3( of tin, which are mixed with 
a fresh charge of ore for further raduetton. 
While the gritty rasldi]# la still hot, the 
szaeIters place it in a larga oaXabeeh and 
drive off its lighter eleaLants by cantrifngnl 
panning £ catching tha overflow Id an eartnen 
vessel, allowing it to oool, and blowing off 
the still lighter iiapuritiae, which they will 
mix with the fresh ore and enneentrsted prills 
for the next fumsos charts* To the tin In 
the catch-'pit they add tha molten tin reiiie til¬ 
ing In the cals hash, keeping the fenoar in a 
molten state by an ovarlylng layer of burning 
charcoal. Having cleaned this cherocel, 
vhlsh, with the dross, they add to the next 
charge of the fumeoa, they cool the metal in 
the pit by spleshing water on it, end take it 
out sa a large lump* then several of thaoe 
lumps have aeoumulatad, they are melted in an 
earthwars basin covered by a firs of charcoal 
and wood, and cast In a bed of aahea to form 
the tlD ■"atraWB*'* 

The noteworthy feature of thla prccaaa 
is the extreme economy exercised to racover 
any tin which la temporarily lost in the elag. 
Vhen wa coma to easting, we ahull auggeat the 
pceslblllty that the Torubs derived the clro - 
pard^ prod ess from tha Haiuia area* Oculd 
not the Toruban use of selected clinker as e 
flux for emeltlng iron have been leaniad from 
the Hrauae tln-s^ltara? I make bold to sug-- 
goat this only because thasa two noightormg 
peoplas seem unique among loodern Negros 9 In 
their use of alsg in a subsoquant azaeltlng* 
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Aftflr bq ofted of the Benia 

bronzes, the reader cAj be disappolated to 
Xeara that pot a jelngle Viegrc culture baa 
beea Itftoea to aho* proflOlBnor Ln the jaapu- 
facture of bronze, Alloya of tin iwith cop* 
per lia^w baen made by saTsml groopi Itii Teat 
-Africa and the Southeaoti and a aunber of 
archaeological apeolJEena hHTO turned up; but 
the mdern alloys eoataiu copper, tin, lead, 
and other la haphazard proportloaB^aa 

if the CTaftoDaii had ncTer realized Xlta 
^‘Irtuca of combLncd tin ecd copper in the 
atanderd ona-to-hlna rctlo;whlle the ancient 
pieces, wMch ere of someT^hat hatter quality, 
have so far occurred only ehere their lii;:ii 5 e- 
floua origltt lies widely open to quest ion* 

3ffgst Africa 

Hietorlcal and ethuofiraphie referancea 
give 0$ little Infortsetlon, Meek (IW sayn 
that tite JuVain of Northern Nigeria jaave 

bronze tobocoo pipea« Since the Torube of 
^uthern Nigefi# ^OTk both copper end tin 

we (6ftV infer that they produce bronze 
also, HlnuMlheber 1119) Inforrea sa that 
bponse waa ftade in Aahaatl from Korthem Nl- 
gierlnn tin and Katnnes. copparp end 
there traded to tbs Baould* an offshoot of 
Aehantl In the Unterland of the Ivory .Coast, I 
who mnka fio alloy® of thalr orn«^ Unfortu¬ 
nately we have no flLnalyaea of true bronze lu 
West Africa or careful description of Ita 
oSnufacture and uees; In fftct, nothing but 
the noBt easunX mantion of the alloy any- 
where in thla srea^ 

The Southeast 

In the far south our hletoriccl data 
ore almat as scanty, Jun wan de Capella in 
17Z3 found the natives Inland froia Belaeoe 
Bay ftlloylng copper with tin to make neck* 
lets and bracelets. In 1E£6, Moffat 
saw an old Mihurutae endth near Mftlopo^Trane- 
Tael, fuse the two iLstala tDgather, Sleveii 
years Inter, Loula frlohardt (EW) In his 
Diary reports s native on the Dorps Rivtr In 
the &>utpsnaherg rseklns bnllete frotj tin and 
copper melted toeetbar In a crucible^ The 
Mtalliir£y w*- poor* for the criaclbla ‘"melt¬ 
ed*' and an attODipt to weld a ramrod with 
copper ended in failure* But this workeien 
was employed by Trlchardt, nnd the jnatale 
lere probably not of native (isanafacture* 

The best caaa for Neefo bronze is 

Cartein objeeta found In the Transvnnl and 


atsong the rulnn of the Zimbabwe group^ in 
Southern f^hadesiSi where sepBrnte speci&.ens 
of copper and tin provide the atrengoBt ar^- 
maat for brenze bevlng been jmda on the spot* 

Zimiheibwe haa yielded uurverous articles 
in bronza aa well as e for in copper, Catoa- 
Thompson (SO)* reports copper wire from Test 
Pit A S In the tddden deposit at the Acropo¬ 
lis ; bronze ha&gloa, wire, bracelets of 

bronze wire colled over e grass corSi^ in 
^tratuiE ^ et the Ifjgund Ruins; bronze wire 
bangles la the ^aub^cement and pre-building 
pesLtiona'^ and throughout all later deposlta 
fit the site. In the Klllpticnl Sulldlng^ 
Kail found spearheads^ ingots, bars^vlre*and 
bimgles of bronze or copper (50),^ l^mlvar 
described soae slag at Dhlo Dhlo which shows 
that tm was worked there and Detail-' 

Thompson 150in the Mauch Ruins found 

little cruciblaa with slag still adhering to 
thslr InteTicrfi, one coutalnlng a speck of 
bronze. The tin prcbably cano from Hoolberg, 
since no Bnalant tin workxngs have been 
found in Southern Rhodesia, Stanley (E4^} 
daclarea that fill the Jl^iababwe bronze which 
baa so far bean araained ahowa approximate¬ 
ly the ideal ratio of nine parts copper tm 
cue of ttn^ and was apparently iinade by Dlx- 
Ing the previously smelted li^taXs, Caton- 
Thcn^aon IbOf howeveri says that the tin 
proportion varies greatly, snd Bu.^fa9ts that 
the bronze inay have been a natural aHoy* 

The absence of nickel and erfienlo In 

this bronze (S4aJ would probably Indlcata 
that It did not come from the old Trenavaal 
si 3 eltliig sites. Wagnsr and Gordon (^9^S,how¬ 
ever, report s bronze bangle from ^iitbabwe 
which baa a small Increment of nickel ^ though 
no arsenic, The builderB of theae mlna may 
have used tin and copper from the TrensvaBlp 
but we cannot safely identify them with the 
old miners, since the ruins ahow no geo- 
^aphlosl relation to the mines (^@4,£€d]. 

At the saiMo siLL^ltlng sites at Roolberg 
in the Transvaalp Lnpure end low-grade 
bronze is mare abundant than copper or tin 
and is probably the iDdtal which the ameIters 
were trying to prodnee. It occurs as slugs 
and prills ambeddnd in the slag (^49), The 
largest of these neighed 51.5 gracis (07)* 
&lnce they contain a notable eifioujit of nick¬ 
el, and bear too Low a proportion of tin 
tic as than and too nuch arsenic to ho 

classed as true bronze, they ($ay more proper¬ 
ly be labelLed capper or capper spelss 
The smelters probably introduced the nlckaj 
and arBenlc ficoliientfilly when they talstook 
annfiberelte lalcKel arsenate] for malachite , 
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both Of thflda jiJriierals ^ving 4 sicdlar 

Color t2^Sp 67, £401* or may b&Tc obtained 
nlclcel or? ftccideatnlly with ooppar orc.siaoh 
ftw at Pilandshcr^ £ioa.r RuBtoaburg (£46}, No 
aojiaborgl to appears among the ore a bronght 

to the Bito for ameltln^, but it niay Have 
weatboro 6 eway* Tho apparent failure to pro¬ 
duce serviceable bronzs aeoms to ImvE been 
liiTgaly due to the unooatrolled proportion 
of arsenic(19 

Only two or three apeclrioikB of good 
broD 3 .a Sstu beoa found tn tho Hransraal# 
TrcTor reports a Bmnll piece of bronze 

end a rregment of a tin hanfile unearthed at 
Agatha la the Fieteraburg dlatrlot, cno 

specitceO] discovered by Frobotilunp was e pel¬ 
let containiog no srseiUo but n amall ncsount 
of nickel (£9£}, Motfear eaa the famous 
"Blnniiwbaiik Ingot" (£9Ii ^ which had appinrent- 
ly leaked out of a riseure In a furnace wall 
or 0 ¥erflowed from a crucible t£& 4 ), and rap- 
re sen ts the ficarest approach to serv 10 cable 
brojize found In this Mea (S9£:)^ Thli^ ana¬ 
lyzed r copper Wi, tin 7iS| iron and aluminum 
nickel — a higher proportioii than 
b^d any of the prills ^ arsenic S;', ^ngu« 
3^ (19,£S4|£^)« The prasenec of arsanlc 
may be due to non-calclnetlon of the tin con¬ 
centrate (19l. The Blaauwbenk farm is one 
of thft few plficee in South Africa where nick¬ 
el oree occur (19)< Ko known Traaewaal ore 
would yield such an alloy an the above hy 
the Blmple pjccesB of aneltlnc (2S4j^ and,as 
?ra h*ve aeen» there ere no early copper 

mines In the Roolherg district, 

Several writers (64,76i£95!l have eui^- 
gostad South Africa aa the source for the 
ancient nla1ceX*bronzaa of b^sopotamin, 
and uorthnaatern India. ^Sebllien (£39j and 
Dench (70) have failed to rind nlckel-haarloe 
copper 0X03 In ancient workings la the Near 
l^aet, Bpecirically in Kurdistan^ Angora, 
Farjsia, Cyprus, ligypt, Sinai ^ the ehores of 
the Blank sea# and 3ea of Uarmora. Recently# 
howevor, an ore vary poor la oopper [l.Ofl 
but Contetnthg about 0,19^ of nickel hoe 
been found in old worklara at Jebel al 

^'adan in Wadi Ah in# Inland from Sohar In 
Uis;aii, The elags near thla. alto show no nlok- 
el, no that some must hflve gone Into the 
ajiialted copper. The low percentage of cop- 
j>er allows very smell claim to this site as 
a source of the metal In the Near Zaat# but 
ne must withhold jungamant till more archae- I 
ology hee been done la Arabia, 

BRASS 

■General Historical Considerations 

Since Negroea eeldom or never mtnad 
zinc or lead, we piey assume Europann or Arab 
trade for all brass which wa find in Negro 
Africa* This trade began very early* lila- 
torlcal references to braes» though suggest¬ 
ive ^ can never bo trustedp for tho Arabs us¬ 
ed tho w-ord RflhBB for copper end bron:£e as 


well, and bronze and hrasa ers alfecet inter¬ 
changeable In European writings* Never the - 
lasB, a passage In the Rortpiufi of the Ery- 
thraenn Sea £170)/ about 75 A.J>*, Bentlona 
^artlficnlly prepared brass" tmportcil for 
or name n t B and as a medium of ezohainge into 
the AbysBlnlad kingdom of AJcflufu, In the 
fourth oonttiry, a Greek inscription of i-Llng 
*Atzaii of IkauE {17S] cwntlona broftsa or 
braes stntuen set up to eoimaioOFste a victo¬ 
ry over the Beja; and Kosmas Indlkopleustee 
In Che seventh eentury says that tJw nAtlvoe 
of Upper Aby^elnla value bree^ more than ail- 
ver or ^Id. Though Abyaalnla liee cutslde 
of the :ie£To are a, such trade probably ef¬ 
fected northeBsterii Negro groups* ab 

dohnzton points out, brae^ wee brought to 
the Niger and Ckllnea regions by Arabs and 
ISoors as well as by b'uropeans on the coast; 
and probably ouJee first into the Central Su¬ 
dan with Che ihisius Invaslan [134^. Ita 

abundant use in the veatem coastal regio-na 
from the Cmtt^roon to Ashanti has B&de this 
eree foioous among col lectors, 

'i^ieht Africa 

I hope I shall not seam too iconoclas¬ 
tic if I paraiatently refer to the Banld 
''hrenzefl” as brass. The more widely eoeopt- 
eU designation has festered the pof^lar iaas 
that the Benin work stood alone In suiterial 
and technl4u&- Thu problem of the origin of 
giro perdue ensting in Amca thua oait» to 
be focussed on Benin, whereae sotually it 
concerns a large area In which true bronze* 
in uns strict sense of the word^ la exceed^ 
Ingly rare. The alloys made In this area, 
Benin Included* arc primarily mixtures cf 
copper* lead* end zinc* Tin was used. Just 
as were lead and zinc, to give a loir melting 
point and a greater hardness# propertiea de¬ 
sired for crUBlnental oestlngs TldS},^ but 
the tin content seldom rlans as hii^ ss 7 ^, 
To judge from the few aoBlyses eveileble.the 
Benin smiths cared little about the relstlve 
proportions of tho Cietsls composing the el- 
1^0 special value on the tin 
(l&Oi* Ton Luschen lnforfi »9 us £ laS i- that 
four places which were mede cl the Sfime 
limcj In the seme worl-shop, and by the x^m 
craftsman have a copper content varying ba- 
tween and 985t* a zinc content from nil 
to while lead compriaad from IjC to 35 J 

of the alloy. 

The enrly sources of these aaterlsls in 

Afrlcn cun'only be suggested- Copper, 
as we have seen, probsbly oacfl in from the 
Zahars, though a little my have Isakad 
through from the Katanga and the Southern 
Congo. In the seventeenth century# cm ns 
well an copper was traded by Furopeans to 
natives on the Cold Coast (653, Some of the 
tin from the Bauchl lainec undoubtedly reach¬ 
ed Benin £175].* It may. Indeed, have been 
the riret Ectal to be alloyed with copper In 
West Africa, long before lead end zim snter- 
au through forelfiqi trade* For thane two 
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aiiSsr tetttlo ¥a ar 0 bound to Invoke eontaot 
ffltli iurope or tbe Arab world 

Copper end l%e alloys nsre aXuaye litjcn- 
ry csstalE ia West Africa ^ where weapons and 
tools »ore made or iron lX'78j. In a Portu* 

f cteee description of Benin In about HSd 
E^2)^ re read that a powerfLil naiighborinff 
ifionarob galled the TJgana was accuatocifid to 
lafla brass cm sees on the nee^s of Bini sm- 
eeaadars who viaitad hifli. 'The Banih braas 
workers et the tine of their greatest 
eotilEiWenienta T^ere probisbly using ready-^iuade 
brass p brought to theifl both by ^uropcona on 
the coast und through txans-Saharan and 
trecs-Sudanic coenaeree* Just as do the 
yooFite (2&9)p yoruba U!51l. »nd other 
Afriesn groupfi* The presence of arsaalOtan- 
tltbony, nnd nickel In soise of the Benin 
pieces Indicate en Iberian rather than a 
Korth eourco tldS*] ■ One large brass 

maaiLLBB obvloualy iisportad into Benia fror 
iurope/flhcms SO-def aim snd lead, an 

elloy rail suited to cl re parnug casting but 
not for ijiftKlng Implements, Tessclfli or wire 
UdOK™ In 150&* twelve or fifteen of thess 
jsajilllaa were the price of a sieve in Gwata, 
near Benin city il7e), Vlrohor {^fleK bca*-^ 
avcTp notes a brass currency rln^ froja ‘>ast 
Afrlfie, of unknown origin, which he belisvea 
Ifi not SurapeeHj because it Locks tin and 
^Ino* It onaly^es: copper 68*3S;'> lead 

antletiony iron iind other Im- 

purltleo 1,0^- 

Anong modern «est African tribesp the 
£dc fflske crEamenta of an elloy of copper end 
load as well aa if.'crrklng In brass 1275) ^ an 
art vbich la oMefiy practiced in the town 
Df BdC ItaeLT {273). Talhot 1202) says tliet 
the Ibo do prectlcally no brass work, but 
Basden ilB) mentions cnnaldcreble activity 
In brass cestlng by thlc croup# The Munshl 
are well Vnown for their braee work^ though 
It is sopawhet crude. The Barla of the 
hU.ddle Cameroon buy their brass froci the 
JTambanft C7) who get it indirectly from E^c- 
peen trade through Krlbi and JaunUe {2?Il, 
The likewise darlve all iJiair brass 

frois coastal trede 1259]/ The Agnl of the 
Ivory Coast llroB} make their copper orns- 
nonte end gold dust weights from brass 
bou^t froffl Eur ope an a» The Bao uld of the 
Ivory Coast hinterland obtain brass from the 
coast by way of Tiasaalej, with lead, aaltt 
and yenetlBn glass besds^ in exchonge for 
gold end ivory (1191* Further rdfeToncea to 
West African braes will be found, in the sec¬ 
tion Oh casting. 

Congo 


Loki;!, Niflni River people;, Mangbetu 134» 

62Ii The SUiShonKO imported Bciue brcee be- 
fore they had ectual oenteet with Europeans, 
but it was vary preciouB {232/. Brass --id 
not spread evenly and quickly to all Congo 
tribes, TiThen Sit Harry Johnaton wrote, the 
people on the tflnl Slvar had plenty of 
brasn rods, whereas the Lake Leopold II peo¬ 
ple had nODe The Bajigala are one of 

tbs few peoples who apparently cork brass 
but not copper^ They know the latter c«tnl» 
Dalling it cikulu or llkulu, but Weeks fail^ 
ed to observe ony either worked or woro* 
Hambly ,114j ssys that the OvljEhundu work 
brass into braceleta, but does not tell 
where they get it. 

South and Bast ATrlce 

As ygt we have no evidence thot tha 
brass and xlno used by the netlvafi of South 
and £ast Afriga were of locel origin^ while 
aeveral facts suggest that all the cine, if 
not thfe braea itself, was imported. 

A Hafir treditton 1285) relates that 
about 1020 p in Kntaip an epidsinlc celled 
'*the sickness of the pigeon” vlaltod the na¬ 
tives, eod that their doctors ordered all 
brass ornamenta to bn destroyed» To sub¬ 
stantiate thl:^, 500 lbs. of broken brass arm- 
rings and nack-rlngs — trade manilles of 
Luropean make — have been found, in the 
ground on the banks of the Ujnvolosi, pi obebly 
the White Umvolosi. This incident suggests 
that the Hetsl natives at tlma regarded 

bmss a a eame thing strange and dengETOUS;but 
It oorresponda in tlm end genorel charagter 
with the Kafir ban on tin» ruisK^red by 
laeaoE l139), 

Bbootar {241)^'* says that the Kafira 
Dttde beade of copper end bresa in the old 
dayt, and that the nstivea of Natal obtelaed 
their braes through the AmaToago froit the 
Portqguese at Dclagjoc Say, malted it in cru¬ 
cibles of coarse sandstone ounk in gloving 
chfaxcoal, and ren it into eii^ll clay moulds, 
Champion 154?'* fownd the captains at Dln- 
gaen*^a krasl wearing brass collers.^ 

Further north, ICaKololo women were wear¬ 
ing brnse orneitentg the tinig of Livlng- 
ctone^s vigit (Idl). Tha Ballyamsazi obtain 
their brass from the coast and work it llln 
copper, malt lag It la a day crucible ^ pour» 
Ing it Into a mould of wot sand, and hamioeT- 
Ing M when cold '256). The waHynturu nb- 
taln brass es '.■rell as copper from the coast 
1216)I but value iron more than altbar of 
those metals. 


In the Congo* brass and other aUoya 
of copper were likewise an Ijaportefl 
Tbis 1& apeoirioally atetfrd for the Ba^nje, 
Eal£on£o, Jfi 03 Biteer« lof the Lake Leopold II- 
^^nie rceioit 1171}. Bafake. Baliiiela (fla- 


The Sourcea of zinc end lead for South 
African braases is as yet undetermined, 
though Europeso and Arab trade seems proba¬ 
bly indicated, A native whose wife was wear¬ 
ing a brass naok-rlng showed Trevor a small 
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old Marking vti^rd ht said me on tor the 
brass bed been axtraotad^ but an axAmlnatloD 
ot tba working showed it to have yielded cop¬ 
per but no sine |£-3bU 

One 2I11D Ingot ttca Fieteraburg weigh¬ 
ed rourtesn pounda* In 191& a fifteen pound 
zine Ingot was foimid in n cave in 74001110'e 
rOort; the local chief ^bpSthoIeXa cLaimed 
other pbjeeta found In the oa^e^ but hutd no 
interest In the zlnOj^ about which ha could 
only aay that it had cottx froen the east and 
was previously used by native stalths (£B5l * 
The BsTaitda obtained lead TroQ the Portu¬ 
guese and jnelted it with copper to m'kn an 
alloy (5:55}Tha indl set Iona further 
north point egsln toward coastal trade* 
FnUflborn ^68} eaye that brass uun probably 
cast In Un^nl; that lead and zlno were 
irorked by itatlyes in contect with the eoeEt; 
end that tha Portuguese probably taught laad 
oastipg^ sloag ^7ith gold ceatlngj to the na* 
tivea on the Lower Shire ^ 

Stanley believes that brasses found 


near ^oolbsrg were probably umde froa zinc 
derived m i&«dleval or early node™ tines 
from Arab or iluropean hands 1^55)* Trevor 
rcrs^rly held this to be trua for eH South 
African brasa and zincp but he is beginning 
tc waver. He thought that the zinc ingots 
said to have been dag up in old ^craal sites 
nasr the Fllfuicisberg la ifellesburg district 
had been imported and used by tbs Boera for 
hsrdaiilng bullets, but he has been unable to 
find any evidaiioe that they did so. 

Adain {5} has reported aois$ ancient work* 
Ings in the Lew country wheroEinc and cop¬ 
per occur togetheri nnd has suggested that 
this conapoaite ore night hsve been a^selted 
directly to a kind of brass* Ke aoiilta that 
aamplea of tha ore which.” he exaiolned contain^ 
Gd far too auoh zinc for ordlnjtry braaa, but 
believes that the surface worklnga nay have 
been cuich richer in oopper^ Ha has found 
(quantities of slag near these workingSt but 
no laired oopper-zlno ores oceax neax 

Xondwonl in Zululsnd and in the Murchison 
Hange in the Traoisvaal (546). 
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BLfly Tie run directly fron the 
stueltiii^ furnaoe into moulds, or the shape¬ 
less nlooiii or pool may be alloved to oool 
ifid then be resaelted for castliLs* The re¬ 
mit may be either ourroncy pieces of cottvoq- 
tlonel Blze and shape p or more or less 

ftalahed ornsuente or tools, 

C^astlns le rere in Saet ATrlce, where 
It seems to hava bad an Asiatic derivation 
and not to have penetrated vest oT Klllinen- 
jaro (107J. but elsewhare it is widely dla- 
trlbutadp 

GPEi: yOULD OASnS-S 

In the most primitive nethod^ the netel 
la slKpIy poured Into an open mould of earth, 
qlay, or stone. This is practlsedp for e^* 
ample p by the of Northern Nigeria (102J,' 

ualug moulds of the last named sLatsrialp and 
by the gambera (1^9) ^ yain^ a mould of sun-^ 
dried briclc with the cavity well lubriceted 
with shea butter. lu a orucihle msde of 
clay mixed with ehareoal and chopped strew p 
the Bsmharn melt importad European copper by 
burning pounded charcoal over it with a 
forced draught till the cruoible becomes red 
hot- They then pour it into the mouldy let 
it ooolp and fashion It by poundlac* filing^ 
and twisting^ reheating it aevaral times dur¬ 
ing this proaess- FTavlng fflven the ornament 
Its final for®, they again heat it, and soak 
It In a ml^itura of watar, salt, and brat 
fr^ the tamarisk fruity then wash it In 
olEon water and polish It with earth- The 
l^ayomhe tl9fl)* likewise cast in clay maulda- 
The people of Fouta t^"!) make e sort of ■^old 
filigree by pouring aolteca ^old on a finely 
grooved slab of very hard wood. Van dea 
pias (£10)^ manfclono opeu-nould casting for 
the KukUp but give no description, 

Teasmann'e doBCrlptian (£71)* of tin- 
and brsas-oastiog among the Eafla of the 
Middle Cameroon is a bit va-guep but appar¬ 
ently denotes an open mould technique. He 
aays that the mould is cut either out of the 
ground or out of a piece of raphla pith and 
the molten metal poured into It from the 
crucible* Re reporta the same rrom the 
Fangwe t569] who pour the molten brass in¬ 
to a hollcw of thfl desired foi^ cut In the 
pith of s raphln stalk which has bean split 
lengthwlee- ^on their casting has aet^thep 
clean It of charsoalj plun^jo It in water* 
and finish it by reheating, hafaEsrlngp fllliig, 
and engraving. 


The natlTea of the Lake Leopold XI-LU- 
kenia region, in the Eolglac Congo | melt 
trade brass In email crucibles of refractory 
cley and pour it Into cavities made in the 
sand^ The amaH bars thus formed are then 
polished hy filing, and the fllinga given to 
the head artisan as his fee 1171J- The Sa^ 
Kongo smiths, northwest of Msnlanga sbeve 
the ^Jongo catarsetSj cast copper ingots about 
four Inchee long and three inehoe widCpstand¬ 
ardised for purposes of trade (IM) ;* while 
the Bushongo oast copper in send to fona 
bracelets and other onaaneiLti (35SJ/ Saaibly 
states that the Gvimbuhdu of Angola (ll4j* 
make brass braccletej and thoui^ he says 
nothing of their method* we jasy aseU3;e that 
It la the some* A hybrid technique la prao- 
tlsed by the BaPende In the Belgisa CongOp 
who make brass castln|i of wooden and Ivory 
masks by iBUpresslng the casks In clay and us¬ 
ing the Inipi^ssion as a mould (£031-* 

Sut our best aeeounts of opoa>-mouXd 
casting coma from the Kstenga, on the bor¬ 
ders of Northern Rhodesia and the Belgian 
^ongo (llBl- Hera the BaTeke resarve the 
refining and castlag of the copper for the 
rainy season and for professional copper¬ 
smiths* The latter employ e rurnnee etnilor 
to that used for smelting, but unplastered 
and smaller — about forty centImetree high 
and twenty^flve in dlametRr — and with only 
a single pair of bellows* The enjolble — a 
pot about twanty centlaetrefl deep from which 
the neok bss been broken, carefully lined 
with finely ground wood-aah — sits embedded 
In the charcoal on the bottom of the furnace- 
Ffithln the eharooeX near tho top the aniiths 
place About five klIo:?rams of copper which 
they hove beaten Into small pieces- It takes 
about heir an hour of flrln^Sp under constant 
draught from the bellows, to melt the copper 
sufficiently for It to run down Into the 
oruolble- Having demolished the furnacCrthe 
maatoT smelter^ protecting hla handa with 
wet pads of cloth, poura the molten copper 
frcfin the crueiblo into e mould cut from ter¬ 
mite earth r which has been coated with wood 
ash and thoroughly dried in the fire- This 
should never be dona in full sunlight lust 
bubbles fom; in the copper* The ingot wel^s 
between two and three kllo^^oms* Copper an¬ 
vils, too Iftrge to be msde in temite earth, 
are cast In the grounds 

The Bojen^ of the ssEie district oast 
copper in a furnace simllsr to their melt-* 
Ing furnace in material and pottern end In 
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the nufiiber of toilowa usedp. with g bowl- 
sbfiped bottosL rlaaned with beaten wood ashen. 
From tto outlet a ohannel led tnto a oruol- 
tOTCi eshkilned olay nould^ lar^e enough to 
cant a croaa wai^hlns 3J2p 15, or 50 kllo- 
^raas^ A lean oould carry two of tba arialL- 
eat crosaas at a tine; but It took two ffien 
to carry ono of the lari^est* on a Ioil^ stlofc. 
Formerly a lar^ croaa was the price or a 
feanale alaire^ while e male coat a little 
laas^ 

Lada^ta {150) did not observe the cast- 
ins KGtaii;i;a 4 and doubts the 

Gccouat he recelTeC there* The aatireE told 
him that they placed a elay crucible on a 
pile of termite hills, sat a piaQS of copper 
over Itp and covered all with charcoal, which 
they burned under e forced draught. An epcr- 
cura In the enaelble, closed during the 
aneltlng^ va$ finally reopened, and the cop¬ 
per flowed down a gutter Into moulds du^ in 
the ground* 


mm As^ ^aTALu^sCT ^ 

Sulu melt log of "*brass" in a oiuiclble Eade of 
a very refractory sandstone, sunk to itt 
depth In an open Charcoal fire blown by bag 
hellowa of the ordlfiery South itfrican type* 
He says that this "hraas” was either *^nin in^ 
to bora for forming throat rings end annlcts* 
or into araaller clay inoulds for the kneba 
snC studs'^ with which the wenen edorn their 
ooatimea, 

fhe siBTpllQity of the methods outlined 
above ^ and their wldc' and discontinuous oo- 
currenoe, allow ua to draw no hlstcrical in- 
ferencea, Two other casting techulquea, how- 
ever, stand out as hl^h-llJ^hts in the picture 
of Nagro pctaHursy* not only for their core 
specialized character but for their archaeo¬ 
logical context and their concentration in 
the two areas most al^lflcant in foreign 
trade- Thesa era rod-csstlfig and the ctre 
perdue * 

ROD ^::AS^IK^; 


Amot {10] says that at one place in 
Garenganze, in the sarne nreaj '’the copper la 
cast In the forsn of a capital and the 

angles of this fl^ire are perfect » At other 
mines it Is oaat in tha fortn of a Waltase 
croflSi the mould being made In the sand by 
the workers with their fingers; and out of 
twenty cesta froin such moulds acarcely a 
fourth or an eighth of an inch difference 1b 
discernible*’^ Livingstone noted these cur¬ 
rency plecaa at ceaembe in 1S?1 (^igj. 

At LupandOp near the sources of the Lo- 
mami and Luei&be Rivera » Ceffisron (45) in the 
1870^3 found 1,-Bhaped pieces of copper cur- 
rancy which had beact aselted and eaat about 
fifty allea to the south* They were con¬ 
siderably smaller than thoae described above, 
for they war* eftrriad In loads of about 
twenty^ ten or so being alung at each end of 
a pole* On the plains between the Ugoma 
fountains and th* Lnkuga Rivers Just west of 
Lake Tanganylkn (4€), hs again saw similar 
currency pieces weighing between two and one- 
half aha two pounds each, the dlagofial 
measurenentE of the X being fron fifteen to 
sixteen iDChesp the ao3s about two inches 
wide and half aa inch thicks often with a 
raised midrib. These were in great demand 
among the Kanycmn to the northwest of this 
location- B* states that they esma froin 
Urua* which w* may tdentlfy as the district 
Just north of the ilat&n^a, 

pasting in an open cavity in clay^ cow- 
dung, or earthy tq make flat or X-shapsd in¬ 
gots haa likcwlsa bean raportad from Natal 
(Sulu-Kafir) t£4llt* the Sana Hottentot under 
Bantu lurluauce (^30)," and perhaps frem the 
Banyamwezl , and a atone mould found at the 
Roolberg smelting site suggests that this 
was an old method* 

Gardiner {33]" In 1B39 deserlbed the 


The copper ingots most cocmonly found 
as huirlooDs and archaeclosi^ol pleoea In 
the TraflBvaal and In the eastern parts of 
Rhodasls were cast in holes bored in sand or 
earth, or in reeds thrust into the ground. 
This method seems to have a limited and con¬ 
tinuous dlatributlon in the Transvaal and 
northward as far as Tansanylka* All of the 
resulting pltcea axonined by Stanley show no 
COProaion and are apparently recent* 

Three small ingots shaped like on in¬ 
verted top-hat with a number of pes-llka 
excrescenoes On th* bottom have been 
found in or near the LLapopo River (£3fi]l and 
attributed to the BaKwena £34) Stan¬ 

ley (£45} auggasts that these are probably 
”bsads" left over from the casting of long 
reds which had been broken away* They have 
cores of stone or sand, which would provide 
sufficient weight to force the copper into 
the moulds and woul.d at the some time acou- 
omix* on metal* 

One, found near seme old copper work¬ 
ings in the Transvaal, was figured by Stow 
(B5B] as probably jnandula or phallic 
cberm*^ There is certainly nothing phalllo 
about it* Stow thought that it had been 
"made lev three castings t" the 'jpegs'* and the 
adjacent part of the crown, the main irass of 
the erown, and '*brln of the hat**" There are 
more than twenty and th* laar^lnal 

ones lean slightly outwards, as they would 
If rcpreschtlfijs the serl*$ of tiabular laoulds 
in the ground, for whioh the ingot wan the 
casting head. 

SHtller but roughly reotengular ingots 
with atuda around the outer edge are trea¬ 
sured as sacred heirloomB by a few yenda 
chiefs and by certain BaLemha (£55who 
aaaociate them with the ancesters and some- 
tlmss worked them into chancE* The Bavandq 
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call tbe:r: rjuayfcu — tbe Lent a &ord for cop¬ 
per anfl all eapp-srr objects* St&yt ausg^flts 
that tho BaVQflda foimarly uco^ that aa a 
□Efidluifi or 

Tho 'Varalt" eoppep lu^ota (3-091, abapeO 
like a loJ5^“3tBinMd tobacco-pipe with 
on the bottom of the ''bowl,'^ papraaent the 
sarna methods 4bout a hundred of theec have 
bean oolleoted (£36) « The conloal head of 
tbe ingot Is the coat of the depreEaion 
throu^ which the molten copper poured 

into a act of reeds eoirered with earth or In¬ 
to holes thrust in the .^ound (109), while 
the pei^-lllte or root-llJrt shorts projee- 
ttone ere the etiaape of the other rods mede 
in the name oaatinji and broken off* 1:0$t 

mareII ere aDciewhet hollow, Either the 

£t;itha knew hew to pour out the molten cop¬ 
per from the inside after the azterlor bad 
Solidified p or the hoHowneas waa ohused by 
contraction on ooolin,>l Those ll^t 

barSp na we shall see* may b« originally 
esfloclated with ^rire-dmirliig, since they lend 
thernael^es readily to the dr&wplate 

Though Tnarall ore no longer aede p and 
are greatly treasured by the Transvaal ne- 
tivaa es family tioiTloorca (1091 — one mar- 
all hawing tbe value of several cowa — we 
find aeweral historical and ethnographical 
refareneea to the technique whlob they repre¬ 
sent* Apparently they have been produced 
fairly recently by Bafedl workmen (£86j £34] 
and by the BaL^be (£32)* Juaod [153) des¬ 
cribes the copF^f currency ('^11 rale-] isade 
by the natives of this region as '^etlelcs 
about 1 1/Z feet in length , l/£ inch in 
breadth^ finished oft by a semi-circular 
bsadp'^ llndblom fl59l believes that the ^a- 
Leaha cast thslr copper ourrancy bars In the 
form indicated by the marali ingot and 
Schltimonn {£32) in 1594 wrote as If these in¬ 
got h were then atill procured hy the ^aLeoba, 
who attributed them to the Zimbabwe district 
north of the LUspopo* 

Jimod (136) says of the BaLeinha^’ITavliig 
remained in touch with their klnsjaan sjho 
were dwelling In iron or copper dlntrietaj 
aspealally in the EaVenda ffiountaim.^ they 
bought frtzt them the raw material which they 
had worked in their various houses* The cop¬ 
per WH 3 sold to thorn by the miners under the 
form of wtlofcB celled ^ritsondjolo," and 
they traneformad these sticks into a fine 
wire tQ make bracelets. " This last remark p 
together with 3cblefciaon^a statci^^ent that the 
BaLemha attributed marall to the Zlnbehiee 
district p suggests a nice continuity with 
tha old Zimbabwe culturst for, as we shall 
see in our section on wire^drawlngp precisely 
the type of oplralled wire bracelets made 
recently by the SaJjemba, BeVeOida and a few 
(jVherSp, Were imaorthed in the foEoua ruins ■ 

But rod casting has apread some dis¬ 
tance beyond tbe lamh a- Zimbabwe center* Hol¬ 
den tl££K'* quoting Moffat , ways that the 


'^EaroutstO'* copper-sailtSisi cast '’brass’^ — a 
ffilrture of tin and copper melted togetber in 
a cruoible — by pouring it into holes made 
with a stick in damp sand, lardlner in 1339 
reports this method Trtm the Zulu, in 
addition to thfilr eaetlng in seaII moulda* 

.7* H* ^rown (177) in the latter part of the 
nineteenth century saw a koranga amltb at 
fLaohayangombe ^s kraal eoI t iu^ brass car¬ 
tridge oases end pouring the netal into a 
mould c?hich he had formed by thrusting e 
stick Into the ground and lining tha hole 
with wood asb+ The hnr thus obtained was 
beaten into bangles for women's ankles end 
wrists* ^tuhlmonn (£31) says that the na- 
tiTce or Tabora and aieewhere In Tanganyika 
melt Katanga copper In staall crucibles and 
cast it in hsmboo stalks or in boles inade In 
the earth* Stern {ZSd) deaerlhas a similar 
proceaa among the Bal^yanwest of this area, 
who heat the "^tHn,-^ Ini^ots, chop them Into 
pieces of convenicjit slao for the cruoible, 
and aould eopper anL-^rlngs in the earth* 
finishing then cold. Els raMrka* however, 
itay refer to casting In ring-shaped opan 
cavities. 

The tln-j^crkers at Liman in Southern 
Tllgerla (£54) use a slpilar method , though 
they have probably developed it independent¬ 
ly* They make their moulds by pressIns 
earth or damp ashes around e number of reeds^ 
about fourtenn inches long sn^ a twelfth of 
an inoh thlck^ set parallel end at a gentle 
slope. ',#haa the bed has dried eufficlrntlyj 
they withdraw the raeds and ladle the molten 
tin by a calabash into a shallow trou^ of 
eahea above the moulds, which acts as a 
distributing channel* The tin "Staws"* thus 
cast are clipped to equal Xen^h for pur¬ 
poses of trade. 

The BaJIgsla (293]* in addition to the 
clre ^_rdue prooesa later to b« described, 
cast brn$s in a split bamboo atclk frea 
which the pith has bean rwmaved, clean and 
polish the bar thus formed* ani; wind It 
around the lag as an ornament. Thin may show 
Indapendent invent ion, but i t is probably to 
be conneotad With the casting tecimlquo of 
the Bays and fangwe to the north* 

(1IH£ FEHDIIE 

The origin of ci^ perdue casting in 
5(f0st Africa has heea the subject of numeroua 
Llttl* discussions, and though 1 am not In a 
position of offer say new evldenoe I msy be 
able to clear away soffic of the confusion* 
^i'riters have elnoat Invariably brou^t ar¬ 
tistic issues into tbe quastiou, Hsve sesn 
very little beyond aanin, and have too ofteti 
felt called upon to ohomplon the causa of 
Kogro genius p or to disillusion their read- 
ara In thia regard* Their historical daduc- 
tlons, too, have beea far from well groundsd* 
Thus the natlva tradition that a white mnn 
called Ahcjmnarkglwe lived at the court of King 
Zslga of Banin, did metal casting for the 
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ktngi and teusht the natlTea the art [165}" 
fails to QonTinca ue of forelsn latrod-atitlon^ 
airwe he only have been anlarginfi end 

linproTlne an Indlgenoua technique ^ The atate- 
teent that the 3^tiin eaetln^a ar* "thorou^y 
African in style*'' evan If true, has Tary 
little to do ^Ith the queetion* But Let us 
look heyond Benin and see whet ira find- 

In Dodem times the ejje perdue has 
been reported froto as far east ee the Shll- 
lufec {1211 1 * end from ae far aoutb as the Ba¬ 
rgain of the CJpper Coaso (£97]^ both of 
ehcHE make the oodel of ye 3 :e table mate rial a 
rather than of a*x: tha Shilluk of tho 
realn of the gicjis sreMOFi , the Bajlgala of 
plantaiti root^ The natives of Dyarma in 
branch stfest Afrlen [ZOBi also mnka It of 
yeget able gum. Per both the Suk (£4}^ and 
tha Lfmgo (5£]* ve hare moulds mentionedThut^ 
imfortunatalyp not described* llefmayr^a re¬ 
port (1£1) of elre perdue casting anong the 
ShlLLuk suggoats the aomo for thoea other 
two Nilotio ^oupsi and a ring, probablj- of 
Iron* found by Leakey (1551*' In doubtful 
assoc lation with a doubtful Neolithic burial 
in tbo Eburru dietrlot of Kenya Colony, and 
Loat by him before it could be studied* may 
vail have been made by this process « 

The process cent era, however* In tropi¬ 
cal West Africa, between Northern lUgaria 
and Ashanti* and ae far north as the Big 
Bend of the Nlgsfp In this general area it 
haa bean recorded for the following tribes, 
nnd localities: Fouta [94}* Tlong-tl town 
near Tenure la (3£l/* Dyenna (£03)* the 3ai&o 
of Yatsnfa [BBA] Habb4 {78),*^ MdbbI (1741* 
Aahantl [Zl^] Togo (£53)* Baould (16&J,“ 
tha Sold Coast (IG51* Toniba (£&£)« Banin 
(164* 173} I Edo (£7o]* the Begsis area. of 
Central Cameroon (17£j * Nunshl (ia£] **=' Jukun 
(133)," Hausa (£53, ia£* 17S) 

The Baould* saya Hinmalheber [119), have 
no other form of casting than the ci^ per ¬ 
due * a statefflcnt which would probaEIy hold 
true for most of Vest Africa* He observed the 
procass especially In Kokunbo vlUnge^ feitous 
for its gold« Paw Baould laern tha art, for 
there Is no large current laarkct for objects 
ao pxaalous nnd Indestruetlble as these 
cast lags « They east bronna and brass ecsDiDn- 
ly, copper and gold sod^iawhnt rarely, tin and 
Iron vary seldcsm^ importing all these metals 
eyoept gold* 

To avoid the danger of flre^ the caster's 
workshop* Ilka that of the smith, stands on 
the outskirts of the viHage; a plain, gabled 
roof resting on posts and without walls. h 
Olay wnil about twenty caatlmetrea high an- 
oircles the hearth* leaving an aperture for 
Che bellows tuyere « Nearby* also surrounded 
by a Olay wall, lias a pit of soft sand to 


held tha i[;ould while coolings The art lean 
workfl his way with a aa^sll* fist piece of 
Wood held in his hand, and a smooth wooden 
board about sixty centimetres long and five 
centimetres broad* notched at one end and 
resting on two sticks set In tha ^ound* 
rhasG stlcke are respect ivsly twenty-^fiva 
and thirty centimetres high and thus .^tva 
tha board a slight slope frea cad to end* Ha 
also uses a pair of jointed tongs, an iron 
knifa^ 4 wooden knlra for imoising ond form¬ 
ing the wax, a flat pottery vassal, and a 
flat half-melon aholl on which ha Sticks the 
nodal while fashioning It* 

He prepares the wax very carefullyj 
prasses the honey out of It, bolls It to let 
the dirt sink free, and wrings It dry in a 
cloth » .Then it has cooled sufficiently to 
be worked without breaking, he dBic|>ens it and 
works it soft between bis rinsers,. Vhe wax 
for the finer parts of the model he spins In¬ 
to a thread by rolling It between tha two 
smooth boards, asid winds It into fine ^ 
spirals p For hollow objects he irakes an 
Inner clay core* leaving, by means of a clay 
projection* a nmall hoi# throujgh which this 
core nay he broken and picked out; but he 
makes his solid castings frcfm a simple model 
of wax* 

When ha has finlahed his model, he pra- 
psras the material for the mould by pulveria- 
iHg clay and wood ashes together between a 
pebble and a flat atone, "sprinkling water on 
this mixture to make a thick black paete, and 
thloning thla paste with more water till it 
has attained Just the right degree of fluid¬ 
ity* Having smeared this on the wax rcodeX 
with * chicken feather, ho place# the model 
on a loaf to dry for one day, gives it 
other coat of the same tfjlxiuro* and repeats 
the process again on the third day, brlnglnE 
the thickness of the clay eoatlng to about 
two end a half mlllaetree* After ancthor 
day of drying, ho heats the mould and allows 
tha wax to run out throu^ a hole which he 
haa laft through the oley by means of a wax 
oxtenalonp H# then etrengthsns the mould by 
Increasing its thickness with a centimetre 
or two of clay mixed with flbrea which have 
been left ever fpcmi preesing palri-komol oiil. 
To ensure a safe casting, he leaves It for 
ten days on a leaf in the sun, for the in¬ 
terior of the mould must be absolutely dry* 

Ha now sakas and dries In tbe sun a 
clay cruolble^ several mlllmetres thick and 
about a# large as the mould* Having filled 
this with hie metfil, he Inverts It over the 
mouth of the mould, lutes both vessels to¬ 
gether with # thick clay coating^ end bores 
a hole at the point of Juattlon to set free 
the gnaew which will form under heat* 
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Two hours l^tfrr the aeir cloy Jolrtt 10 
dry emoujgh fOT th& The urtloun 

catches the uioula with his tou^s shd ploce& 
It IG the nre with the crueltile dowitward, 
&nd blows the fire to its neatest heat with 
cliQ bellows* ■flThen tbo uoise through the hole 
tells hlw that the r.etal has reltedj he re- 
rersee the ^ould aii6 sets It lu the saad to 
cool* After fth hoar of codla? he pours 
water over it and breaks the clay away* 

toiiaaloafllly the ^aould cast ^Id-dust 
weights Slid other siLhll ornetnental ertloles 
directly on l&euats or other Eiiitiiral foms* 

^ditoh in 1319 (3B:^ described a sunl- 
lor teohnli^ue of gold-caat Iil;; In AshUntlp 
fron which Che Bnould had al^ated & century 
befor-j; adding that the Ashanti f%Ql^ work 
could not etjual that of the Da^wucibii people 
^ presuoably the tJo^otba of the .Lohantl 
hinterland# ?he beeawaip he a&ySp Is ^spun 
out 00 a smooth hloak of wood* by the aide of 
the fire* on which stands a pot of tater; a 
flat stiok is dipped Into thls^ with which 
the wax is lande of a proper softness," The 
[[iodel made of this wax Is enolcsed in & eot- 
posiClon or mat clay and charcoal, which is 
dried in the bug. To this nould is sttaehed 
a cup cciiLpoaed of the sane u'lxturft* frocs 
which a saall perforation leads to the ciodel. 
"S^en the whole model is finishod p end the 
gold oarofully enclosed in the capj it is 
put in e ohaLTOoal fire with the eup under- 
moat. af^aiL tbo gold is supposed to be fused, 
the cup Is turned uppemost* that it inay run 
into the place of the nelted waij when cool 
the clay Is hrokeiip and If the ertlole is 
not perfect it goes through the whole pro¬ 
cess eGOin...# To give the gold Its proper 
color* thor s laiwr of finely ground red 
ochre {which they call Inchumn] all over it* 
and lUBicrso it in boiling water niMd i?lth 
the fiomo Bubatonce and n little aaltp after 
it has boiled half an hour* It la taken out 
and thoroughly oleonsed*" 

1TC have good accounts of clre pferdue 
aastlns^ from the Zdo of Soutbord Ni^rla and 
from the Eagoir- district of the cJameroon* 

tat us take the foncer oxatiple first 
(375)« Hdo has aadly caclined sithin the 

last few generattcna, so Shat tho only «3ood 
objects node nnwadays are h^iwk^hellSp brace¬ 
lets* brass iillts for knives p and broas 

paska to bo worn by chiofs ^thon viaitlng the 
Boy apprentices f Irat learn to fashion 
the BLOUlns for anoll bells by rolling a fine 
cord of wax* miioA with oil* on a eaawood 
roller end board* ant winding this around a 
clay core to ?lve the desired external pat¬ 
tern, with a final curl for the handle# 
'TThot-ss* description of the next ats^s^e of tht 
process is not at all clear; « najT aasime 
that the todel le covered with clay, Lanvln.5 
a hols for the paaBCge of the wasf, 1 nunhor 
of these coulds are then placed In o large 


pot^ arranged like grapes OD a bunchy with 
Sterne of wax leading throu^ the clay Estrlx 
tc each nodal* yHiau the pot is ha ate d the 
Wax runs out* and tha brass, having beau 
melted in a sand-tempered clay crucible 
bedded in the fire* is poured Into the noulds* 
The letter are then plunged into water, the 
clay broken awey^ the be11 b filed anootb and 
poliahed with sand. 

Brass cast lag In Gaaneroon {17Z] cent era 
at present In the neighborhood of Bamum end 
towns in eoutborn Adamawa. The acltha 
ffiske their modela of beeswax which they hay* 
refined end worked Into thin aheata, Por 
hollow objects they fom a core of clay 
inlxed with grass* over which they Bpread the 
wax* aavtne prepared the oodelp they work 
soft clay around it, fonalng at the top a 
oup-shapod vessel with s hole leading to the 
top of the modijl* They dry this mould In 
the SUE* and harden it In the fire under e 
coatlnuoUB gentle heat mintained by the bel¬ 
lows, After pouring out the melted wax, they 
placn snail places of braas in the cup el 
the top of the mould* cover them with a cap 

of clay- and coat the whol-s mould with a 

thick clfty layer* This they then place in 
the fire with the cup uppermost and blow the 
fire to the greatest possible heat, occaoion 
ally taking the mould out to add Etore clay io 
its exterior. After about two ho^s of fir- 
in^i they allow tbc mould to cool mod break 
away the clay rroac the finiahed eastliig* 

Thia method given more time for the molten 

brass to run into the mould, iban if it had 

been poured lb* and minlmlMs the danger of 
bubbles end other flaws The smiths 

provide for the escape of gases frott the 
mould by leaving a miail hole or by mixing 
grass with the clay* so that the mould will 
be porous when the grass haa burnt out [l6b)V 
The fuel for the fire ig uauolly oharo&al* 
Sometime3 the kernels of lanarium ^chwein- 
The igap tribe of this district 
speolalizc In the production of plpe-bqwis, 
ornaiSL^nta, and TTotes^iuc Milaals and blrda* 
They nnkc belli: for sale to other tribes but 
not for their own use, Bceueh town special* 
izas in braes flasks* 

The Massl (174| melt aopper and sine in 
CTuciblofl and cast the resulting brena by 
the elre perdue process* using boiling water 
to melt out the wax. 

The Yoruha living m ■Sermaa Tolland 
hove a alee teohnl^jiift for easting hasds froa 
an alloy of copper, siae* and lead [XlU 
Tbsy &Bi{« the baste nodal of clay, lesTing 
It hollow to allow a rate of eoolinr; ttalfont 
with that of the outside clay mould* This 
Su^^nests the technical triek of the old Benin 
crsftacien* who left hollow the round or half- 
round parts of the eastlnj;, apparcatly not 
to save traaa or wax but to give unifom 
cooling U'SSl. Havin!^ made the baaic model* 
the Yorubfl pour melted wax over It, fitting 
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tha wi elo&oljf and adding tha datalXs dj 
^ ppXlqu^p They enn-lnac: this finlBbad node! 
In a thick layer of clay, lea^ln^ a hole 
throng :=hlch the sm^, funs out and drips in¬ 
to wster wtecL the iLould la heated, ihey than 
turn the Bsould in the fire till it ia red 
hot, when they pour in the Eolton metals 
i^ost defects arise from gas huhblea or am 
oirfir*repld cooling which leayes lapa ia the 
casting. 

The technique danonstrated by a Hfinss 
atiLitli of Kete Kretsohlj in To^ p cloaa- 

ly reeoiibles those daecrlhed above ^ After 
hentin^ the beeswax. sLodelllag the figure la 
the rou^ With his rifi^ars and s small* 
smooth stick, ho adds tho details by apply¬ 
ing separate pieces of wax* Ee coyera the 
caodal with olay. leaving an aperture for 
eiaptylftf and refilling* and several snLalUr 
holes for the escape of air, and dries the 
mould for threa days in the sun. He then 

heats the mould* pours the wax out» seta tha 
mould on the ground* and pours the j^olten 
braes into It from the crucible « -Vhaft It 
has cooled* he breaks away the clay, ncaka 
the brass for several days in lemon Juice, 
and ft la a the rough places snootli* 

Meek atates that the Jukun 1133)*^ who 
sake broAXc tobacco pipes by the cire parmua 
method* have learned this tcchnlq^ue racently 
from the Sausa* who use it in the manu- 
fecture of iron sword b, iRobinson reports the 
casting of iron swords in Kano (178U" Ihls 
aeams a most unreasonable way to taske u 
weapon which ia frequently subjected to ahoclc 
and stress* and w* could afford to doubt the 
statement if iVseb did not know this area so 
veil and give no circumstantial an account 
of the process. Ha eeys ’*lhe cl re 

perdue method was commonly employed by the 
Hausa and some of the more advanced pagan 
tribes- For the manursetura of swords and 
other articles models In beeswax were rjrat 
made* rhaHS were covered over #ith clay, 
leavittg a small aperture, The wax was then 
melted out and the clay casing was bsksdhard. 
Into this the molten iron wee poured* and 
wh&n it cooled the clay was broken off, leav^ 
Ing the flnlahad article-^ Since |lag;roea as 
wall as Kedlterranean peoplaa inake their 
swords of wroui^t rather than cast Iron* we 
may oss'jme that the Hausa transferred this 
technique from gold and copper to iron* e 
material scarcely suited to It* 

Hiainelheber (114) informs me that the 
Baoul^ in the hinterland of the Ivory Coast 
cast iron by the olre perdue . but that the 
results are crude and unpleasing* 

The Baitgala show interesting modifica¬ 
tions of clre -^rdue easting- Having cut a 
plantain root Ibtb tfee shape of a leg ring* 
they enclose it in clay, leaving a ^all 
hole. They then bake the mould till the 
root burns to powder* which tbay shake out 


through the nolo to make room for the molten 
brass# When the casting hae cooled they 
break away the mould , scrape the brass ring 
amoothp end incise it with herringbone and 
lonensa patteras (^47)- Their technique of 
casting In a split bamboo stalk may be sona- 
what older* end related to the Bafia end Pan- 
gws teohniques* The preaenoO of tbesa two 
methods hare 1® especially interBctlng, in 
view of the fact that the BaJ^gele work brass 
but not Copper. Since their brass must be n 
ralatlvely late lusportat ion* and since they 
probably have never cast iron* both trOthoda 
would seem to he recent — the bar cftstlng e 
local invention or lirponed frem the *ast 
or eoutb, the olre perdue derived froiB the 
north end west. 

Though we have not enough d.ata to indi¬ 
cate the early bcame of clre pe^ue casting 
la West Africa, wo.may draw a few“hints from 
the materiel et bond- They seen to point 
clearly to the north- 

in the firat piece, it Is moat likely 
that the procsas was first applied to .^Ld 
or copper or one of the copper elloyB. 4a we 
have seeti^ the richest ^oid flelda lay in 
the interior of the western Sudan j and though 
possibly a little copP*r trickled throueh 
frcaa the far Katan^j moat of the copper or 
brass used on the :;uinea Coast before the 
Europoan trade must have come from over the 
Sahara. This suggests* st the outsat* a 
northern orlglA for the cjra par duo . 

Tfsditioa a®?ees. The chief of Bamum 
town, in Cantral Cemfiroon (17S)* gays that 
brass caatln^ was brouFtht by an invsdtog 
race from the nortbeoat ; and the tribes north 
end vest of ^amum explain that they learned 
It from thla town. This hints at e Hausa 
ccnneotlonp io which wc shall refer In * mo- 
mant. 

The Ashanti probably derived the art 
rrom the north rather than froax the east, for 
they were aurpeased in It by the Dasomba ['^1 
and their work ia BtyltatlesUy different 
from that of Toruha and Banin* The close 
atylistto relatiODShlpa betveen Saoin and Yo- 
ruba casting may be due merely to contact 
within the lest few centurlesa but, on the 
other hand, it may suji^est a Tomiba deriva¬ 
tion* for the art is especially an offalr of 
the Benin royalty* who claim descent from 
Yorube tl35).’^ 

Seyond Yomba* the track leada to the 
Hauaa* who seem to bo^e been espoolallT res¬ 
ponsible for the apread of the art.^ A Mus*- 
lljB member of the Hause colouy in Eete-Krata- 
chi district in Togo* who elAltieil that he 
caae from an old ffscilly in llcrln. seid that 
his fMlly and those who had married Into 
tham had held the secrets of clre perdue 
casting for metiy gBnerstiona - the Ju- 

kun* es We have aean (183)*^ appateotly 
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GEtElUL 5^EI£S IH AWTHEOPOLOgT: ^ 


aa 


the iqeniilque rflcentiy from the n&iiaa^ 

Ealfour (lEj has de^crltfid a related 
artp thougji he falla to recosnlie its alRnl- 

flcaiico ifl coEmeotloD ^Ith the gljg perdue ^ 
rhta is the t&adu proeBes, which 

Hauea mould iressels of animal ncinbrahe a r< 3 uiid 
a cLa^^ core p breakinj; out the core ahan the 
sambirane^ at first very edhealTe^ has dried 
BuTflDieutly to praaerve ita dealred form- 
The Kausa haTe aiiported thosa 7osael5 to the 
Gold Coast, Dahoeey, Cmmeroon^ and to 

the Tuare*. The Hiare^: prize them hif^ly he^ 
cause of their raelstaace to the roufjh^and 
tumble or caravajia nnd raids, and evea make 
thOR for shet:&#lveflp The rtauea escosples 
reaeable the loco! pottery foma In el- 
most e^ery particular, even In atylo of 
decorat1on + a vcsflBl simllhrly made was 

uneerthed at xiiebes rroa; the l^th to BEnd 
DytiaetleSp sad I saw one brought into Slwah 
Cealfl by a caravan from Kafra. Its Interior 
still reetinj^ with rancid butter^ Balfour 
cites several rfiferences to the same technJ- 
que among the Southoastern ^antu* partidu- 
lerly the ZuIu-Xom group, for making anlaifll 
dolls and snufr-bosies; and traces it as fer 
afield as Hortherrt India and Afghanistan, 
mt its special development ason^ the Hauss 
argues for their old acquaintance with a sl- 
iiilar process for sbaping objects of netal, 

Juflt a word about antiquity, nS for 
the tachnlquo la Senin^ vol Luethaa (17S, 
16S1^ offers ona ar-ppment for Its introduc¬ 
tion befora the coastal trade* Ho sayn that 
the Sfioin aatlvvs would have Imported brass 
ornaments and is^letients froc. the Europeans, 
rather than brass in the crude font of Ean- 
illaSp had they been ItFnorant of the clrg 
nor due at tha time of the earliest European 
contact* These manilXafi, he points out,wC'r* 
of an alloy especially suitable for this 
fora of casting, and not for wiredrawing or 
the naKln^ of toola or wcapona. The rortu-^ 
guaee and Dutch traders at Benin uay have 
been Only aatisfyicig an old demsod for cast- 
able EotalB rather chflR creating a new 
market - 

Rattray believes that "the 

of casting in hras^ and t-ronxe did not reach 
a high state cf dov^lopmeni until 'ifcer th*^ 
fmindfltlon of the Ashanti Kingdom ihoat two 
hundred veara The Ashan!!^ iLowever, 

muet have been casting by oire jierdue at 
tnet time, since the Baoul^, on offshoot *ho 

then migrated westrard to the hinterland of 
the irory Const, duplicate the 4ehant!]i cast¬ 
ings in details of styl? nasi technique. 


Dna j.a tempted to believe that the gol¬ 
den orniiasnta In the cedi aval courts of 
'Theoa and i^alll ^ deaorlbed so covetously by 
Dontemporary Arab writers p were cast by the 
girt perdue* Apparently the oldest known 
objects thus menufaoturfld in Teet Africa 
have been discovered in tumuli In the ^un- 
dam dl strict p on the \'lger Just southwest of 
its big beadp where Doeplegnos found small 
animal figures of copper (??, l^S] The 

date of the tumuli con only be surmised as 
approlimstely the tenth or eleventh cantur- 
leSp in the heyday of Gbazia. Stylistically 
the figurines reeembl* those cast on the 
Gold and Ivory Coastg at the present time,, 
end It seema very unlikely that they were 
turned out by any other method then the cIra 
perdue* Their association with EZeollthlo 
a^ sad with elaburete pottery of e kind 
wholly unramlllsr to Md.-rn notivea of the 
district might allow a soi&ewbBt greater anti^ 
qulty than the tenth oentury* Native tra¬ 
ditions Bscriba the tumuli to an ancient 
people oallBd the KiHli and Deapla^cs, In 
hi a elaborate and ill-eoftsidered theory of 
migratlcas around the middle and upper Niger, 
saya that metal-working end clre p#rdufl cas^ 
ting were brought to the Niger banka by the 
■»Red^ Sentnke, 

Thus the leads all take us northwards 
to the heaters and Central Sudan; the fonser 
an area rich in alluvial gold, for which it 
hes bean exploited for centuries; the latter 
peopled by e rasa of artlaanB and traders 
who, early converted to lelan^ have been the 
chief Diddlsmaii between the oarB.van3 of the 
Sahara and the Ne^o kingdome of the south* 
Two altioate interpretations au^^s^e&t- them- 
sol ves at once« The c_ire perdue was either 
brought to the coast by the Esusa sad »lmi“ 
ler peoples# ^ho had got it frew; Mediterran¬ 
ean cultures through long-distance trade; or 
It was invented in the geld fields of the 
West African interior, at firat only for ma¬ 
king gold ornaments^ later for casting cop¬ 
per, brass# and possibly iron* 1 suggest a 
compromise I North African trade has been 
fonuasBd for centuries on Test African gold; 
end the Negroes at the point of focus have 
had ample opportunity to learn the eire per ¬ 
due technique from, their cultural superiors , 
whe came to them for the primary purposa of 
takin': the e^ld away* But Its presence n- 
aotif^ the Nilotic tribes, with their reletxvs- 
ly simple arts and their cilnimum of foreign 
contacts# still waits to be explained. To 
the aoXutica of this little problom thoro 
loads uiily one path — the untrodden one of 
Negro archaeology* 
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TECENjqUS MD OF TER FCIiGS 




After the speetaouli^r flohleTenRiita of 
Iron- seel ting* the hunbler work of ttse black 
«ftlth at his forge seeaa comperattvely un¬ 
interesting, and has cottaequently been ne¬ 
glected by isfliiy observera nho give fair 

descriptions of saeltlng* This ic a great 
pity* for tempering and welding* as well ds 
the repeated he at inf and hammer lug of the 
nascent blftds, bring to completion the effort 
which bee^an at the mlna* end it is only In 
them that we can study the ultlnate purposes 
of native nstalltir-ty, 1 therefor-i offer the 
fallowing notes nainly fes s plea for more 
data* 

Stone anvils prevail taverywhsrs for the 
rou?5ber stages of work* and throwi^thout :iQst 
and South dfrlca seen to he used evaa for 
ridishlng* Xhosa of the ;j:ikuyu and labwor, 
speolallxed in culte different w^sys for the 
production of a midrib cn spears and swords* 
are unjQna In our records* and correlate 
with the vary high fleTelojs-'nt of Iron-forg- 
in^ In this region, especially amons the 
AKiJcuyu^ 

The iron anvils which we siay -^n- 
erally deal gnats as ^noil-shaped'* — thou 3 h 
their thickest portion may he near the 
twiddle and the upper find be cylindrical 
— are lEoro at hme in irest Africa and the 
central foreet than in the east isad south, 
their Gost Interesting aspect la their anal¬ 
ogy to the straight* unhsfted iron banziers* 
The latter have s vlder dlfitribution,, occur¬ 
ring not only In these areas but In many 
plsces and tribes In the east, speciflcaily 
t'asalp Uslndja, Buicoba, ilaoumbo, ^acoe, Lab- 
wor* BaJ^yankole* l^sSuiidlp ^anoA, end ttong 
Ebe Balia in the souths This form of haimer 
nay be stuck into wood or the ground end 
used as an anvil for finer work, ac it is by 
the Fengwe* the WaRundip the Lake Leopold 11 
*Lukenle tribes* and probably In Bukoba^ rbs 
paj/bala use their T-shaped iron hamuBr in 
the eanie way. It sosne very likely, there¬ 
fore* that these foraa of onvll and hannixer 
were originally a single inatrLimenti The 
Lake Leopold II-Lukenie tribes now rltuallxe 
the distinction by allowing only the master 
smith to aae an iron anvil as s hanneer. 

The practice of setting tha iron anvil 
In a log or wooden block seems typical of 
Jleat Africa and the Congo, not of the east 
and south, its farthest recorded eitenslon 
northeastward La the ’’Jur**' where the anvil 
Is simply a rough pleea of Iron driven Into 
s palm trunk which La sunk In the fecund; its 
aoutberncost* the Ovembo, where the anvil is 
ircdge-'Shaped, These forms, which scam lass 


spectallied for the netting in wood than are 
the nali-ehapad Iron anvils prevalent over 
moat of central and lest Africa, may be "■mar¬ 
ginal"* degenerations, though one njituraily 
he sit ate 8 to apply a Dixon-,! lasler methodol¬ 
ogy whan the diatrlbuticmil data ore 80 
meagre, 

The straight* unhsfted Iron hasKar is 
often worKtd as a pestle with a stamping 
tlon, in which the nose of the hammer does 
the work. This crplalna the b asentla1 dif¬ 
ference In shape between the two enda* such 
3a anong the Labwor* who use the round end 
for surface finishing and the flat end for 
finishing ed^si and among the Bella* where 
one end of the tool is blunt for hammering 
and the other la chisel-shaped for cutting* 
Often* however* the Negro Boiltb holds bis un¬ 
ha f ted hammer aa w# hold our hefted one. 

Some of the hanmera ora nicely apeclellaed 
for this tnebnique* having an angular cross 
section or sharply divided faeats, ao that 
a flat or a rldgad eurfeca may be brou^t 
down on the hot iron by a simple turn of th€ 
wrigt, 

Some tribes use socketed Iron baemora 
hftfted to a short wooden hendle, Sn the 
southeast this seems to be a recent modifi¬ 
cation due to European contact; but It cay 
t* early in the northeast* ea among the 
^sChagga and AKlkuyu* and parhaps among the 
AbaVje, UaE;gbotU| and Bongo of the northeeab^ 
ern ^on^ borderlends, es well aa in Dyerma 
and the J^estern Sudan genFraXly, Houtledge 
describes this usage among the AEifcuyu 
"When the amltb piebs tip his bsaaier for use 
he holds it in such a way that the hejidle 
and the heee both li« in the ser^e horizontal 
plane, The convex bovailed face that termi¬ 
nates the long atm rests on the work; ell 
the rest of the haiDDer-heed lies to the 
rlvht-hand side of it, Tbe smith then rais¬ 
es ,*jia Lend by a few inches to a higher 
level then the work, but still naintaiaa ibe 
handle parallel with and to the plsht-hand 
side of it. It- tightens hls grasp of the 
alight round handle, end slmultsnecuely ro¬ 
tates hls wrist outwards. The hamer-head 
thereby passes from a herlxcutal to a naar- 
ly vertical position* He then ralexes hie 
grip, wharfiupoh the slight handle rotates In 
hi a grssPi as the long arm of the hammer¬ 
head falls frotr. the vertical to strike* with 
Its bevelled extremity, the appointed spotp 
At the same time, from the wrist* or fretm 
the elbow, according to the fore* of the 
blew rei^uired, e flicking movamant la con¬ 
veyed to the tool I similar to that employed 
to crack a hunting-whip#" Only for the hra- 
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GSMSRAL SERIES IH AKTHRDFOLOCY: £ 


Work do^a t&a Kimiyu Eailb awijiff his 
hBCEEfir tTt€m blfl sbotildar* 

Ufttal take two fomaa: Jolatedp in 

wliieb the two jsws ore togother bf - a 

bolt; and ofie-piflce plnoorsp e bent atrip of 
Ixorip often having ItB two an** hron^t to¬ 
gether hj an Iron ring which alidea over 
tben^ thua tlehtenlng the grip on the object 
helag held. The former* eaealnglT more eo- 
phlatlooted Jclndp has a wide filatrlbutton: 
Liberia* Akpafu (Taeojp BaSonge* tM^andJap A- 
KlScuw* l^aaalp Nandi p and prohably In wan? 



c 


ng* 9* ^tHEtoore^ Ap lake Leopcld H^-latwnle 
re^ioDi b* Baetam Co^; e* 0ukoba- 


looalltlee where tha form lo not described^ 

In apite of what the AKlklUTU Rontledgo, 

1 cannot believe that thefie Jointed tonga 
ero altlmatel 7 indlgennas^ Hlvets, natlBp 
ond the llice do not fit the pattern of flogro 
handiorafts^ where wooden and catal objecta 
are aLaoat invariably made in one plana* The 
Bpecial olaboratlM of the Klknyu tongs* how¬ 
ever* eorrelates with the hi^ devalopatent 
of anvlia, wire-drawing, and ehaln-makltig in 
thie aweptional culture, and auggaet a 
ncrth eastern derivation for moat of Kikuyu 
ffiotaXlurgy, 

The elngie-piace plnoara oeour anons 
the OwlittbundUp BaGholcwe, and in Oadulup thua 
hinting at an Indian dlatrlbutiorii. It woiild 
bo tntlreatlng to find that this was the ear^ 
Xy Fortugiieae fotmi:« The BaNy^imwezlp hoaeverp 
apjiarantly use liotli tlifl one-pleoe eafl Joint- 
cd tongs. 

A jaora rudlmeatary holder p a apllt 
green Btioki oeecB espeoiall? in IP Bast 


Africa* but tunta up elan in the Canaroon* 
Forcing the hot iron into a tctaporary wood¬ 
en handle la the nost primitive subetltuteL 
for tongs; while the hollow cone in which 
the Lake Leopold II-Luksni« tribes manipu¬ 
late tho hot iron lea very speclei develop¬ 
ment p along with the rest of their elaborate 
equipsaent for iron-working. 

v/eldlng is reported fro® the AKlktiyu* 
Jur* BongOt imsai* people of ElsibSp ffa- 
ChukSi Labwor* BalConde* BaLuhap and pMalhly 
from an old Rhodesian min$p sad therefore 
is apparently an eastern trait , It seams 
beat developed among the Labwor* the t^aoal, 
and In Kiwlba; tha Labwor sprlnkllag tb* 
iron with mnd niade frea pnlverixed old tuy¬ 
eres p the Xeat two groups using nowdered 



n£. XQ« IftEEWI-A* n* lElkuyu; b* Upaal 
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anall shoils in the same way* ao that the si¬ 
lica can reduce any oxides which may have 
fonned on the surface » Tha asme purpoae itay 
he served by the powdered atone which tha 
'^faRundl aprlnkle on their anvil '*to prevant 
the coollfflf: of the ob.lect being fashioned^ ^ 

In view of tha fact that tempering la* 
plica steel rather than wrou^t iron* the 
rafarencea to this procoaa observed In the 
foregoing nmterlal have special algnifioance, 
Unfortunately J have found no atstementa as 
to the de^^rae or careful regulation of tem¬ 
pering and cannot interpret the practice, 
recorded in severs! cases, of quenching the 
hot bloom on its wlthdrswnl from the furnaca. 
Thla Is one of the points which night be 
cleared up by a laboratory study of Negro 
Iron objects in our isuEeuma,. 

The following table briefly presents 
the above information* ab well as a general 
view of forging practices which need no fur^ 
ther discussion* For convenience I have 
plaoed the hard wood anvil of the BoNgala in 
the eolusji for stone envllap and have inolu^ 
ded a few ramarka on copper-working for 
comparison with tba Working of iron* 
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TEE TMO TYPES 

Thoygh smelters ni*y dispense With an 
artififllfll drau^t, the finer operation of 
rorslng In an open fir* always requires one. 
Tio prodticfl a rontlnuoua sir (stirretit, hallowa 
are usually vorkf^d In palra or multiple 
ona being raised as another Is Itjwereo. Ne¬ 
groes use two kinds, the "drum'* and the 
whidh differ fundflmentally and have remained 
HtruoturellT distinct. 

The drU£i] type oonslsts of a looBt dla- 
phraj^ fitted over ft solid chamber, Through 
ft flue leading from thla ehamber the air la 
Inhaled as the dlaph^a^ 5 ^l Is lifted, aisled 
ea it is depressed. Since this bellows gen¬ 
erally hfift no ifftlve^ its outlet ia ustially 
furniwhed with a funnel^-shaped tuyere tn 
prevent fire end heaiod air from being drawn 
into the chambar. The spout of the bellows 
le ineertftd far enough Into the broad end of 
the tuyere to direot the blest strei^t to 
the Tire, but not far enougih to prevent the 
Intake of fresh sir when the dlaphTagm ia 
raised^ 

Hie other type of bellows is a volumin¬ 
ous sach, £ha broad upper end of which is 
opened to receive the cool air, then closed 
and pushed down^ driving the air through a 
solid nozzle at the lower end, Ihia form al¬ 
so usually has ft tuyere, thou^ the latter 
is here less essential* 

These two kinds of balloWB show a algni- 
fleant relative distribution. The bag bfil- 
Iowa, at bome in India, southern Arabia^ the 
Norn of Africa, and the Saharat tftki^n ft 
Llitltsd hold among artisans* J7e find 

It throughout South Africa from the Zambezi 
to the Gftpft. It sfteffls to heve penetrfttefl 
East Amea so far as Lake sau^aylu, but 
not to have replaced the drum bellows to any 
^eat actant in the 1 a tot lor • The Shilluk 
use it, but the !411otes to the south of Lhcm 
prefer the drum type* The tSassij WeKyanwezi^ 
and WsNs^onl use both kinds. In vast Africa 
tbs bait bellows turns up again, espeoially 
on the Upper Niger ft no the Senegal, and fts 
far southeast as the Yaunde in jameroon, we 
thus find it, as we should e^q^ct, Among lea¬ 
ther-working, pastoral tribes, or in areas 
mast open to Influences from the Horn of Af¬ 
rica, Serber lands, or Indian ocean trade^ 

Throughout the drainage system, in 

the Lftkft^ r?eglon* and on the West Coast from 
the Comeroens to the jftjublft — in rect|. 

throughout most of the Negro area — drum 
bellows prevail* They may well have preced¬ 
ed the bog wherever the letter ia found, 

though this would be hard to damonatrete for 
thit East and South- | 


Heche (Eie) gives a g-ood instance of 
the dlffusioii of the two types. He says that 
the Wenlesaftsu use only bag bellows, and 
thalr nei^shbors the Wenlramba only dnnn bel¬ 
lows ^ beeftu^ the latter group fomerly trad¬ 
ed actively with the IsKimbu and ffa^Iyamwazi 
in thfl south, who have only the drum type, 
whereas the VaolssanBu traded mainly with the 
people In the northeast and east*, who use 
the bag type, which has appsi^ntly been in¬ 
troduced to them frenn the Hamltic pF^^^pIes _'f 
Northsaat Africa. 

m.a fiEijjQm 

Bag bellows admit few variations. Ihe 
material of the bag is always skin, usually 
that of sheap or r^oat^ mad* soft by greasing 
and rubbing. While some tribes, such aa the 
Akikuyu TfaOhukft, end the BaLuba and 

Bolenje of th* Wuabwa District in Northarn 
'^hodeftle [169], cut and sew the skin into a 
long cone, many use it in nearly the form in 
which It comes freas! the anlinal, often binding 
the no%:;le Into one of the legs. The bellows^ 
boy opens end clofttse the bag by maang of two 
loops on opposite ed.:!^s of the lerge open 
end, one for the thumb snd another for a fin¬ 
ger Or twO| which he separates snd brings to¬ 
gether as be spreads end closes his hand* 
This opftrfttiQn mfty be furtliftr facilitated by 
two wooden slats sewn to the edge of the 
bellows below the loops, vary rarely — as 
among tha BftUibs and EftLenJe (169. 1161 — - 
the bag is permanently closed at the top so 
that all air nuat b* taken in throng the 

nozzle« In tffipa each bag is a sepfirate ualtp 
one beg working on each aide of the for-i^r 

Dmjli BELLOWS 

Kora complex in structure, the drurt bei- 
lews show all degrees of skill and ingenuity* 
and vary from one area to another iti slgnift- 
cant ways. The solid chamber, for rrampla, 
may be alther of Wood or of suix*drled olay. 
Clay ehatnbers occur mainly in the ceatral Su¬ 
dan, along the Ubangi draiuftge system and in 
the adjoining area around Lake Victoria« In 
the ceatral and western part of this belt 
and as fer north aa Ilarfur^ soEe trlbea use 
wooden charberaj do aanctlji^s the Ababua, 
Itanghetu, end Be'landa* The most westerly 
point where we have recorded clay-ahembared 
bellows Is ftt Banfora, near the head of the 
Black Volta; th* most eaaterly, Uganda| th* 
Boat northerly, Lekfl Chad, 

At present they are rare In the central 
end southern Congo* The people at Dndulu< in 
Angola, say that they ware the old treditioi:)^ 
el type and Maes (171} believes the 

aajiie for the BaLeaa and other tribe* of th* 
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Lflk€ Leopold rfliloa* ThoiiaJi they 

usually t&flke tbeir bsautltul c€43Epcaita bel- 
lowfl of wood, the latter groups — speeiri- 
oally the BeLBsa* Moeeagerei SaSakata, ipanga, 
end BaTitu — aonietimes form them of clay 
mixed with haoene fibres* In this case the 
body of the bellows Is mssfll^e and atetloii- 
ar/i adhering to the soil on which it has 
been raehlooeo and dried* 

Three other instances of stationary 
clay bellows havo been recorded: from the 
Babbs of the Central Nlgorlen plateau (781j* 
Tlong-tl towTi near Tengrela (probably Bam- 
bara) (32)** «ad the Lebwor of Uganda (£96)* 


They are all dirfflr^nt. The first p vblah we 
know only from a teyy stotchy drawlni by 
lleaplagnea^ seems to be two broad* spreading 
clay chembare aet the ground. with bag 
bellows mountsd on thss| the socondp e large 
wooden cofQpartasehl covered with cleyp on 
which were luted Kmo old. cooklDg pots with 
sheep shin dlaphre^s^ the third* a oUy wall 
with the dSTOi belii^Wa protrudlixg from the 
top* Ml these Ttr-Jentm are used for forg¬ 
ing rather than scaltli^. 

Each chamber luy be fashiofled frem a 
separate piece of wood or clay* or the two 
chamber a may forma atruoturol unit. Ths ta- 
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trXt ax end sf this section gl^es the dls^ 
trlbkitioQ ef ttae two types, It seeaa to hove 
little si^iflcnnce^ whether from a ^ogyeph- 
Icel point of view or with rolfttion to the 
j^terlal of which the ehambere are made, but 
a woodeti prototype for the coifspoolte font 
Eiwy be su^e^ated^ 

rhe tribes in the region of Lake 
Leopold II wod the Luhenlo soeei uolque In 
their possesaion of the beeutifuLl multiple 
chambered bellows cut frsaa s single piece of 
wood, some of these have es wny aa eight 
chambers, esoh with Us own flee and tuyere ^ 
end euson^ the BaXese at Kuliuibumei la the 
Tolo district, a single piece five motres 
long with foLkrtefin oSambers has beoa record- 
od. The tribes studied by Knes (1713 in the 
Lake Leopold Il-Uiilcenle region prefer tho 
doutols-chsjEsbored type, whll# the four-ahoii:- 
horad bellows have as yet been found only 
efflojig tbs ikfllft BaSskata* Bafumujigu, 

Tumbe, BeLesa, Boknla, BaKKutu, and Se3-onga- 
mono nj* The BaJtemngu at Bomu Tillaee^ 
among whois Msaa found only a single ciaiEple 
of the four-chambered bollowa, essared him 
that this typo formerly prcwallod throughout 
the whole reglOD. The specimen which ho 
amined woe a eery old one^ tressured by tho 
chief of Bcheu^ end wag smaller and with 
shorter stlcico than the bellows of the seme 
type now Used around Latee Leopold II* Uaes 
bellewas that this erneII form with short 
stisSts is of nor thorn origin» and that It lis- 


dicotes a southward migration of the tribes 
In questlcn. 

A ttujuber of tribes in the tropical for¬ 
ests use strips of psln^leef or banana Isaf 
soaked and werked pliable and sewn together 
Inetesd of skin for the dlephrsi^ of 
the hallows: notsbly those of Liberia 
of the Cameroon at the bend of the coast 
(175)/ the Xeujido {S^69 3,' the Uanghatu (1^^, 
62)^ the peoples at the headwaters of the 
LFbangl drainage Bystem, and the Akela 
Lokela Kosangerej BeSakate, and 5a- 

Lena of the Central Congo (171)* The ^aityet^ 
on the Upper Ijuaiaba use gra sac loth (4^3 
the MOTfu^ bajTtana bast (200)." this oholca 
of ve^table materials is herd to explain^ 
since the product aeams less alr-tl^t and 
leas durable than a diaphrs^ of skin; but 
it may be due to the ^seter resistaoce of 
leaf to tropical rslnaj or to sa Industrial 
pattern which fawors the use of vegetable 
rather than aalmal products# 

Drum bsllorwa are usually worked by two 
sticks attachr^d to the centers of the dla- 
phrsaa. Soanfl tribes In the northeast^ how- 
ewer i employ sitiii loops for this purpose; 
notably the Tiir (Sll and the Karemoja tribes 
of Uganda the latter ssndBitiJiiBg work-^ 

Ing the bellown with their feet. This may 
be A transfereuoe frem the bag bellows form. 
The lack of any handle for tha diaphragm 
seems to be confined to the central north. 


C. EBO: p. ign. 
e. 179; pp. Lit rf. 
0, as3i p, 15, 


4, 

W* 

10 


IWl pp, 259-71, 
m; pp* £29-01. 
4«; pp. 297wSa. 
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n 


IE3- Pbl. S, p. lO&O. 
£S9: p. 199. 
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lifilng dafinittly stated for tba Pemsfis (£59) ^ 
Gbamba (AdaMAwa]! flb4) p and Namcbl (Adaisawa') 
(164) i but it may nlao cb?:ract9rlze tba 
(261), Alur Uell, itergbl (261)* and the 
tribes nf Earagwe asd tTnmdl (26lK 

la lAtansadlste ro^lona wa bftan fiud 
tba eatae triba ualu^ saveral variajits &r the 
druitt belle va« Tbe uangbatUp for eiaiapla, may 
oaks the bellow® chosber either of clay or 
of woodp It a dlaphra^ of leef or akin (62 p 
IM) wfella rhianda haa both the alo^le- 
chambered and doubla-chambered body (62)*'' 

Two widely separated people ^ the Lobt 
of French feat Afrlefr (S2} end the Ancscnl of 
Myasaland (9?)** elerate the drur bellowjs oa 
clay pedestals to fecllitate work while 

From the Fan of -be French Congop Kary 
Klngaley (139J" deacrlbed a beHoWs with a 
rather elaborate sohema for tha IntEke of 
air* Bor absemitions do not ring Tery tnia, 
but 1 e^¥o them for what they are rorth* 

Bath flhnrtbera of the bellows were cut from a 
single piflca of wood, cohered i^ith akia from 
vbloTl the hair had bean remoradi and worked I 
by abort stlcka; end ^ere lashed to atakaa 
so thnt the icouth lay ^uat Inside the broad 
and or the slay tuyere * to give frsa pley of 
air# So far this la the nomsl arraneBfflscit 
Tor the central and northern Con^, tboo^ 
Klngaley remarks that the spout of the bel¬ 
lows was not bifurcated aa It Is among tha 
other IroD'^working tribes of tha nelghborlnR 
coant j but formed a single prolongation; and 
that the bellows was decoratad with **8paar^ 
heed forms" with their ];>olntB directed toward 
the fire, which were baliawad to help the 
draught in * miigical way. But ’’half way up 
the cylinder there are burnt fron the outside 
into the air pesawgea three aeries of hDles, 
ona aariea on tha upper surfsee * end a sar- 
lea at each side. Thla inganloua arrange¬ 
ment glTa« a cohEtont current gf air up from 
the nozzle.” 

An IntcTestlng variant of the drum bel¬ 
lows Is that which hes en aperture in the i 
dlnphre^ ta act as a volve, tha hand closing 
the aparture on the downwprd push, mvd un¬ 
covering it on the pull upward, its perlph- 
epfil distribution In the northeast and north, 
as well as Lta Kachsnlcal prliiclple, aaggast 
that It is a hybrid form derived frcmi both 
the open bag bellows and the clcsed drum. It 
oceura in tbs following groups: iiomhuttu 

(after Schweinfurth) j Vasal (after Merkar). 
Bongo ? (after Schweinfurth ?J, Kordofan 
(after ftusse^erl, Burru of Adanswa (nfier 
PaSBsrge], Bulendjldd®, Batta* Damt . Lauka. 
Kanp (after Paasarge]. ?Jandl (£^lt* after 
KoUla, 12:4) p”' Darfur 7 faftsr ttuaseger. 229), 

One form of bellows uecd at Bar ee 


Balam and oa the neighboring ooaat il4?) 
looks as sophletlcatad as Its locstlon would 
lead us to expect. Each ohamber Is a tube 
of skin sewn at each end to a wooden dies, 
and ia worked up and down with a stick * The 
stick la not fflstarted directly to the top 
dlac, but to a akin flap which , when the 
etiCK la lowered* oovers a Hmall hole In the 
center of the diac* end whan It is raised 
leaves this hole open for a new breath* Z^a- 
tlvea in the same area also use the triangu¬ 
lar bag bellows of the ordinary East African 
typSp confirming the improseion that the 
valved fom is a Later inventiOB or imports- 
tloa. 


FLg, m, bi-liawe: iisndl laf 124 ), 

The bag nellovs mountec on m branching 
pair of clay chambfirSp desoribed and figured 
by Archlnardi for the Eastern Sudan (9), seems 
to repreBent enother oomhlnatlon of hag and 
druH* 

CONCEaraA BEUjaws 

A third type of bellows* probably also 
a hybrid fornip may be called the concert ina*** 
This rasemhlaw the double-hodled drum bel¬ 
lows except for the greater sl^e of the body 
and the voluminoug skin* which aaoloses a 

stack of large rings which are drawn epert 
and allowed to fall together as the bellowa 
is raised and lowered, Btuhlnsan (Eel)** lo- 
oates thla type in northern Togo (‘^Anlms, 
Kabnre* Tambenca* Losso, Tome* BasariJ* 
Tforthern Dahorsay (^uguj^ TorabSp among the 
Grunseip and Liberia* where Buttijcofer*s des- 
erlptlon su^eata a varietJon: the bellowf 
apparently nountod on e board and nrovldcc 
with a flap valve, our best account comas 
from Akpifu la Southern Togo i2l4), but we 
have good photographs from Toan* end Besari 
1164). The details seen to vary considerably 
within Togoland* A clue to the origin of 
this type My be observed in Ashanti^ and 
probably in edioining coastal raslons* where 
we find the Eurapean rom of bellows with on 
acaordl on-like bag axpendad eiid cellapsed be¬ 
tween two boards. 'Hits suggests that tha 
Concertina ballows is a hybrid modification 
of tb® Indigenous drum hallows, qn the other 
hand, the large bellows which 1 hare seen 
used In Fez, torocco, i^esesble the concart- 




is. 52: Tel- Z, pp, 134: Tcl, &0£, 

CS: Vel, py* iS3i-3£, liv^ 

ls» fcsr wil of tha rcragoiBg saw £41: pp* 4C-ec* 

17. 124: pp- 36*36, 4£l-e0, 


15. 13S: pp, 3S3-24, 
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ina typ# closely^ and tUfl latter nay 
thus tfl a direct iiitroduetiaii from Madltef- 
ronean lenda. 

The dlHtrlhutifjn of tbs throe typea inay 
best be Indiostod in tablae anii naps* 


Tha foIlnrlDg tatiloa pipaaent tha min 
features of the baHowa in tha most conoise 
w finer possible» 

DISTaXBUTION TAB1^3 

u-rum a^llows With Clag Sodlcg 


TUHRES 

Yaristione in tuyeres ere sllebt mad 
probnbly insignificant, though a student 
ftlth suffielsnt patience might vorl^ out a 
typology *bieh could be carried back to 
ancient forges and smelting sites* 



rig. 14, CCnWTtlaM bftUeirrt* ft. TWi fB«P! b^ 

Snesrl, Togc (after ifi*) * 


Same tribes of the LsJte Leopold II - I 
Lukenie region of tha Gongo (ml, especlel- 
ly tbe Wadia, Tuniba^ SeSongo-nenOj end Ba- 
KEutUp often bake their tuyeres hefors us¬ 
ing, even occasionally decordte them in the 
style coimaoa on their pottery Tsssels; but 
In most cfisoG es maoiig the BsSaJesta, Ba- 
tesa, and Kosengero of the sai&e region — 
the tuyere Is only aun-drled bsfors being 
applied to the furnace or forge* It is 
usually made of a nuoh coarser pasta than 
is the household pottery, and the clay may 
he mixed with palm- or banans-fIbres, as 

smonfl tha three tribes last ttentloaed, to 
Sir It laes frsElia* 

AS I have saidp the tuyere, lo uauslly 
fujinel-ahaped, the broadest I have re carded 
being that of the Jur (61), Sometimes, as 
In Ungoal and among the Lobi (S£f, it 

is very long* while the Labscr of Uganda 
(B9el pinke it of three or four funftal-shaped 
tubes fitted together end supported on sticks. 


Xiong-ti town, near Teagreln 

BanJang (Ossldlnge Districts {164^175; 

pp* 113 frj 
Banfora (9B) 

Labi (Dagarl) (9S) 

Ibo IISI pp, 171-751 
Chaoba (iaainawa) tl54j 
{i^tsBhl (Adaffieira) (164) 

Ifaadja (100: pp. £25-32) 

UangbetL {154: Tol, 2, p. BOSj 14St pp, E65- 
71; 2351 

leanifu (Hasoba TlllAga) 1164; E50: p, 464) 
Upoi'ot'O (164; 299] 

4babwi till: pp, 235-3S; 134: Tol, 2, p.80ll 
Ilur {260: p. 5271 
Lugwarl (1611 
Jut (61) 

Kafcu (£10t PP. 161-64} 

Upper Mia !l64l 

BaHyenkola [225; p,105] 

Badanda (324: pp, 381 fT.l 
BaKltore [223; p,22CL] 

BusndA (62; 7ol, 1, pp. 155-56; 7ol, 3| 
pla. 12 ; 13, 141 

faxanojan^ trlbas of UsBudfi (296) 

KaragwD {164, 144} 

Baltondja (132: Vol, 2, pp. 628-29} 

Bosaa {164, £36) 

Ubsaoeara (Ijiln Laopold Il-Lulceale TB^lon} 
(1711 

B«£ab&tB (Lake Leopold II-Lukeala ragioJi ) 

(171) 

Ipu^ (Lalcfl Leopold Il-Lukanle ration} 

(171) 

B&Tltu (Lake Leopold II-Lukenle radian) 

(171) 

SaLssa [LsJsa Leopold II-Luksale raedoo} 

(171) 

Oodulu (tTadltlOAal onlpl (817) 

PTUja Ballowa jfltb Both or *11 C hanbaTii 
Oat frog tb" fin™, 


Edo (275) 

Liberia (133: Tol, £, p, 10£0) 

Vast Africa [133; 7ol. 2, p. lOSO) 

Toruba (Ola-lgbl Tlllaea) (26) 
faabanba (ideJuas) 1164} 

Nantaebl (ada 4 nB*a) (164} 

Bakundu ( 164 ) 

Pao^a (269; pp. 224-39) 

Bakwlrl (164) 

BaUba (SB) 

Jaunde (£69; pp. £29-31) 

BbNbbU (297) 

Mftfldja (100: pp. ££5-32) 

Laka Leopold II-Lukaaia raslop (171) 
BeSakata (4-c)iaffibarad) (171) 

EaEujuuiEu (4:-a);aaberad) (old a&d Tara) (171) 
rusba (4oebaiiibered) (171) 

BaLeaa ( 4 -aband}arad} (171) (4 or eiora 
ejuL^ared) 


19 . 9?1 p. 167 
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l>niin Bellcawa yltb potli or ^11 Cbaabera 

Oat from the ^ace fieag (cont^dl 

Bokala 14-ohanibered} [171} 

BaXkatu {4-a]iacib&r'$d} (171) 

BaSoDgo^terio (4-oliaii^erad) tl7l) 

Ofldulti (Jei7) 

Ovlmbundu {114; pp* 158-61} 

BaChoicwa (130; p* 4&) 

Siaarianso TlllaeSp near Loa^lcie River 
( 161 : 316) 

akele [4-^qbanl>ereal (£e3i p. 195} 

Norttiern Raanda [62 j Tol* 1* 155-681 

WoEmtai (43: pp* 51-5^) 

BaECondJO {62: 7 q 1, pp- 368-69) 

Knvlrciido {tTgEnda) (132: 7ol- 2, p- 746] 
Kjarecuoja tribaa of tTgende: LnbwoT.iaWdoTobep 
I>odotho, Jlftp KaraajoJong {Si6j 
Un^OELl (97t pp. 170-71) 

Uaaangu (^7: pp, 170-71) 

Hyaasa-Tazigaiiylka Flat&an (971 pp- 170-71) 
^^7Ga&a-Bavuaa district 

WaKlnga (37: pp* 130-01J S61^ 97: pp* U7-r:sl 
IfaLongo (SSO; p.ll7) 

VaNyoisireKl (104, 164] 

WdFare {21 e pp. 232-33) 

T!Tum gellowfl irltb Saab Ctmaber 

n SetMjatB Piece 

BfLoforE 19S) 

Lobl (Cagari) (52) 

Uarebl t (361) 

l^yomba {L9C: p{>> 105 ff.) 

Djabir (?: p. IBt] 

BaPapde {£83: p. 350) 

Ibofoobo (63: Vol. 5, pi. 03) 

Ababua (111: pp. 333-39) 

Huanda (63: Tol. 1^ pp. 155-58) 

Kulcu (£10: pp. 181-&1) 

Banfiouco (38S; pp. 193«96) 

BaCaada (334; pp* 381 ff.) 

SaNyanlrola [235; p. 106) 

JOr (61} 

JUaaal (185; p. 112) 

Uneonl (alao double-ebanbared type) (57; 

?p. 180-81; 97; pp. 170-71) 

BaTaka (383: p. 350] 

Balia (342t Tol.l, p. 211) 
ttOATb 7 (261) 

A-Lur (361: 360; p. 527) 

Kareva ? (261] 

Uniadl ? (361) 

UBJiBbetu (62; Vol. 2, p. 129; 199: pp.265-71; 
236: pp. 18-20) 

Dniia Belloaa ia Weat Africa 

west APrloa [133; Vol. 2, p. 1020) 

Uberle (133: Vol. 2, p. 1030) 

Baotora (92) 

Tloa£-ti tottn. near To&erala (32) 

Lobi (SasbXl) (52) 

IbO (15: pp, 171-76) 

Sdo (375) 

BanJang (Oaal&dlbea District) (164; 179: 
pp. 113 ff.} 

Yoruba (262: Vol. 3» pp. 923-38] 

Ao^a ([(orthorn Niforla) (182) 

Sagan (Caneroon) (173) 

Bakvlri (164) 

Kamtsobl (Adanawa) (164) 

Tscbamba (164) 


Ormi Ballon a ia South 

Bfilla (2*2; Vol. 1, p. ZllJ 
BaBotae (361) 

Yat^kua of U^aadil^ue (361) 

A^konde at Llndi {261] 

LDsnies at Elltjoano {£61) 

Angoai (Ungoal) {261; 164; 37; pp. 150-81: 

97: pp, 170-71) 

KaTlx {261) 

Drma Salloga m tha Caatrel Sudan, 

the C&nira- and Angola 

Ababua (m: pp. 233-39; 134: Vol, 2. p.BOl) 
Uandja (100: pp. 335-33) 

Mangbeto (198; 62: Vol. 2, pp. 129-30; 

199: pp, 365-71; 336: pp, 18-20) 
t^Boyatu (261; 46: p. 371) 
barghl (164) 

CayODbe (196: pp. 199 ff.) 
ll'Baka (212) 

Uanfu (164; 260: p. 466) 

Abaranbo (Anadl town) (62: Vol. 5, pi.93) 
Eulcu (21D: pp. 191-64) 

Paogae (269; pp. 334-39) 

Upper Ogowa 173) 

Fang (Osaka) (261) 

Baya (222) 

Nyaogve (261) 

TaHekirunbo (2601 
Lower Congo (26lj 
Ealtbala (£63; p. 350; £80) 

Bafgala (£61; £97) 

SaPendti 1283: p, 390) 

BaYaka (263; p, 350) 

Akela 1283: p. 350) 

BaTetola 1277) 

BuShongo 1282; pp, 193-96) 

BaSongie (261; £03: p. 3S; 193; pp. 223 ff.) 
BaKondjo (dS: Vol. 2, pp. 366-69} 

OasguellA (261) 

BaNgnngo (282; pp, 193-96) 

Angola (£61) 

Tablkunsa rillagej Angola 1142) 

BaCbokwe (130: p. 45} 

Pjablr (7: p. 164) 

BaKcndu (164) 

BaLuba 

Oraaibo 1261; 154: Vol. 3, pp. 203-204] 
lokele [243: p. 15, plate) 

Lake Leopold II-Lukaole raglon (171) 

Ondulti (Blue, Angola] (217) 

Owlnbundu (Il4i pp. 198-61] 

Keeeere Tillage, near Fakbiindl. eastern 
Congo (46; p. 236} 

Dmm Bellcae In East Africa 

Upper Nile (164] 

A-Ur (at Vadelal: 261| (260: p. 523} 

Bongo (164; 238) 

Darfur (14£; 229; Tol. 2, pp. 29 ff.} 

Jur {61} 

Lugearl (181) 

Bari {261] 

WaLongo (260; p. 117) 

Unyoro (261] 

NaEundl (261; 43: pp. 51-52) 

Ruanda (62; Vol. 1, pp. 155-58] 

Knrafflojong tribes of Uganda (296) 

Kavirondo (Uganda] (132: Vol, 2, p. 745) 
BaCenda (224: pp. 381 ff.) 
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BaKltara (229: pp. 2170S9} 

BaU7«it1cole [229: pp. lOS-107] 

Karagve [164{ 144: p.M} 

llpororo [144; 299: pi. SO, pp* 419 (f.) 

Itajtdl [124; pp. 36-38i 
ICaael (l&S: pp* 110-14) 

Vseangut (971 ap. 170-71) 

HUtflanOiB (291) 

Oiling [97: p. 196) 

Iracba (216) 

Irangl [194; £61) 

ValtiUDba (151 b) 

Klbosho f>D IfllliiiBadjBro (261} 
ffaChUiea at Xli*a (S61) 

VaKbnoaeO (261) 

9e2«EUa [261) 

VaHetie (261) 
laBBDB ( 261 ) 

WaPogoro (261) 

WaJ{glit60 (261) 

WaKlj^u (£lfi) 

MyaasB-HuTuma diatriot 
TfeKlnga (261; 37; pp. ISO-Bl) 

WaPare (21; pp. 232-33) 

Xl2ibe (261) 

Chttapa (261) _ , 

Slaarlango vlllaga, LonglCiia PlveT [161: 
p. 515) 

Upassa-Tanganyika Plataau [97: pp. 170-711 
PaNyassa [261) 

Klasaka [Buasda) (62: Tol. 3, pla. 12,13«14) 

Baa Balloras in Soatli Afylga 

Batwa (Nortbern Hbodaala) [169) 

BaVahl (13) 

Kyaaaland (251) 

Uaba (eo: pp. 347-51) 

Baluba llkunbwa Liatrict) 1169) 

BaLenJa (Uicbna vistrict] [169) 

Katanga (£61: 190) 

UBDganja {161] 

BaYaka {Katanga) (116) 

laJcB liyasaa (261; 161: pp. 906-509) 

WaXBkua (261) 

Uerawl (261) 

Sbangari (261) 

HBKlaaaa [261] 

BaTcnga (261) 

Kjaransb (177) 

Uahana [268} 

Ingani [261; 252) 
iin^oaa (95: pp, 70-72) 

BaCatlba (83: 7al. 2, saatlon2, pL. 23) 
BaKaonCa (l84: p. 199) 

BaKonda (261; 71; pp. 25-26) 

BaSutO (261; 71: pp. 35-26) 

Baiturutae (122; pp* 241-46) 

BaVanda (255: p* 50) 

BaThonga (137: Vol. 2, PP. 137-40) 

BaJBB (230) 

Kafir (Ratal) (241; pp. 335-57; 142; 261: 

pp, 49-80; 132: Pp. 341-48} 

VaChOpl (45: p*70) 

Zulu (261: pp, 49-80; 33t p. 505) 

BaTeka (Katanga) (116) 

Baa BalloBBala Kaat Africa 

Wlla Tallay (261) 

Soiuidar (261) 


Baa Balloaa In ifnjaaL (aiaH*Al 

Sbilluk (256; 121: pp. 320-21; 503: p. 105) 
Galla (261) 
ikaisbs (361) 

Kllinandjaro (261) 

Akllniyn (2271 pp, 79 ff.) 

Cbuka (195: pp. 129-31) 

Oaroan Kast Ooaat (261) 

Tianissanau [220) 

Liaaal (361; 185! pp, 110-14) 

2&5a£idaira (261; 79: pp. 108-109) 

Tanga Coast (21: pp. 232-33] 

VaVangandjs (164) 

VreRyabniaal [34: pp. 161-65) 

Valfyaturu (316) 

Safwa [145: Vol* 1, pp. 180-82) 
ifaCbln^ (at KHva) (261) 

WaL!atunbi (at Kllaa) [361] 

WaCaia (at 2biratl) [261] 

VaSyba (at Shlratl) (261) 

VaSukuoa (261) 

PaSagnn (361) 

KaGagO [261) 

Ofipa (307) 

^p'anlraDgl (261) 

VaBuflyi (261) 
taZeguB (261) 

TfaPogoro [261) 
kaBglnda [261] 
ttaBana (361) 

RaObsg^ (107) 

Bag Ballenra in Tast *fplaa 

Vest Africa (74: Vol, I, pp. 172 ff.] 

Fouta (84; pp. 42-71) 

Pouts Diallon [261) 

Jbloff 1261} 

Basbara (142; 293;7ol. 2, p. 97; 309) 
KaDnlla (261; 200: pp. 289-85) 

Tloag-tl to«n near Tangrala (52; Vol* 1, 
pp. 79, 191) 

be a tarn Sudan [Baldeougou, 8aaiBa|;a,ata.) 
(261) 

Saaonfo [71; 7al. 1, pp. 263-66) 

UesTs (SanagooUiln) (51: pp. 118-19] 

Unssl (174) 

Rbpa (182: Vol, 1, p, 156) 

Ilabba [78: pp. 368-69, pla.) 

Hsuea at Kano (367: pp, 207-15) 

Bajuas at Llruen [Elrusal) 

Togo (361) 

Baucbl [254) 
lyory Coast 1261] 

Baa [Toga] (£61) 

Yamtaa at Lagoa !261) 

Suras (wastarn Sudan) (261) 

Borgu (Bar them Bshosay) [361] 

Dandl (on Hlgar) (261) 

Ssberaa (on Hlgar) (261) " 

Hauea (261) 

Atakpaos (Togo) (194, 261) 

Togo and Caseroon (164) 

Cbandjo (Northern Togo) (261) 

Kusuntu {Northern Togo) (361) 

Balangua (Hot them Togo) (361) 

Kulurl (Kortbem Togo) (261) 

DsgojBbs (Northern Togo) (261) 

Aganyo (261) 

Jaunda (164, 351) 

Bor DU (261) 

Uyaos (275) 












m. WIRE CHAIN 


sEraHiL cismBUTioM or nm 

llre-firawlne'^ be one of tho 
of netal^workiGS, say bo to show a 

limited distribution. So for os our data 
it cocuploB in tbo loaln t«o dlatlnot areas: 
Saat Africa from tha Horn rnmth to Katal and 
west to the Eataiu^ai and tropioal West Af-* 
rlca botaaan tha Con^U and tti* Oppor ITlger- 
Within these areas not all groups praotloa 
It. ybus, the iflWyaturu and Ian- 

Xasansu {21S] do not draw vlre^ though sur¬ 
rounded by tribes who do] end wlille some of 
the HaHundi iratate the craft of the 

WsVlra on their west , nost of them bare no 
Icnoeledga of It^ end beat their copper orna¬ 
ments into shape rather than are* thea (iSdp 

Wire drawing la rare or absent In the 
lands drained by the Sheri Uivmr end between 
the many streams flouring Into the Upper Nile 
frora the «est» Hambly^s mention of It {1147 
emoag the BaChofecee is the only Instance i 
baye recorded for Angola or the rostern or 
central parts of the Congo drainage. He ei- 
pressly states that the QTlmbundu laclr It* 

lacreaslng Information will probably 
credit many other people wltb this art^ es- 
pacieUy in West ATrica* where the few end 
widely acattored mar^s on our niap ean hardly 
indieate tha sotual distribution. 

Fot the interior of East Africa^ Bereral 
doubtful spots rany he pointed out* fbe &a- 
Kltdra make e few wire ornaments (£S3) tut 
I can find no atateicjent that they draw tbelr 
wire for tbemEelres^ The Ba-iaqda ssLltba have 
learned to work copper end brass wire tE£4)p^ 
but hare again we lack any definite aoBer- 
tlon that they Mnu fact are their own* ki 
present ii Beents wise to interpret these 
htuta tuegatiYelyp eincE both the Kltera and 
Chanda cultures heye muob in comman with that 
or the ^?bindij for whom we have a clear 
statement that wire-drawing Is not indlguu- 
ous |43)*^ the Ws71rap to the west of 

the BaRimdl, draw fine iron and copper wire, 
the latter from the heavy stuff obtained 
through European trade (43]i * 

Another doubtful area is the esat coeet* 
Here, In eplte of our lack of Informatlon, I 
think we ffluat nssume that wire-drawing oc¬ 
curs^ since it is commonly practiced in all 
large towns In Southern Arabia. whose traders 
end art leans have had contact with East Af¬ 
rica for bundredfl of years* 


Gna or tha confusing faetors la tbe 
widaspreed use of foreign trade wire. ie 
find It brought into Africa centuries ago* 
Caton-Thompaon (SO)* suggests an Indian ori¬ 
gin for tbs bronze wire at Zimbabwe, and Dap¬ 
per in the seventeenth century wrote 

that the Dutoh and Portuguese traded wire to 
the natives in Oembamba, Angola. At the pres¬ 
ent day anoncous quantities ata sold to 
natives by European traders or their middle¬ 
men, sspectally in East Africa and tha cea- 
tral Sudan, The ^.aiigbctu import much of 
tbelr copper in this fora (1^^)/ the laTwa 
of Central Urundl make copper ornaments frea 
wire Imported from the coast {43)/ and the 
^'aParc of Usambara obtain large amounts of 
iron wire from Europe. All thla undoubtedly 
proinptad imitation» for the native a found it 
eaay to draw finer gauges freo coarse trade 
wire, and later leerned to prepare their own 
ctetsia for the drewplnte. 

The natives of Southern Rhodesia had 
Wire of iron» copper, and bronze in the B/ld- 
die Agae end probably much earlier. In the 
Zimbabwe rtuina (501 iron and copper wire 
ware found In the midden deposit in lest Fit 
A3 at the Acropolisj a wtre*drawer and 
copper or bron^^a wire in the Elliptical 
Building; bronze wire in Strattim ^ in the 
Kaund Ruins* Iron wire was found in Stratum 
a of the midden deposit at the Hubvuni Rtiine 
in the Bikita district^ and la the chiwone 
Kopje Rulna on the Sabi Reaerve. 

The technique of wire-drawing Is ao sin- 
pie that a comparattve study gives ua few 
historical hints. The .^reataat variation oo- 
curp in the southceat^ where the natlvea 
employ the principle of the Levsr to draw 
the wire throuj^ the drawplatc ^ whlcrh is 
firiLly fixed* This My be due to the an¬ 
cient drawing of bronze or to the present 
docennd for heavier wiresp which are harder 
to pull through by direct forca of am, since 
the nattvea practicing it use the direct baM 
method for the finer gauge a* 

WEST AFRICA 

We have only two short deacrlptlona of 
wlre-»drawing in weet Africa. At Bauchl. 
Northern Nigeria, the Hauss siaitba 
melt silver in a cruoibla under craught freta 
the bellows, mix with It a little Lead, and 
pour the mliture into a greased mould to fonfl 
a bar three inches long and a third of an 
Inch thick* They repaatadly beat this and 
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ijeat It an tbe aii7ll till Lt ttie ton 

or a rlftt strip twelve inobaw loEig and a 
quarter of an inch In breadtli, Tlien, by ban' 
Mr and chlselp thay out It lengtbwiee dowu 
tlio mldaie and beet eeob half round, Harine 
heen heated and fireased^ eaoh af the piocas 
Is then pssaed through siiOceaalvaLy smaller 
ho lea in a narrow iron dravpl^tep the arti¬ 
san alt tilts on the ground end ho id ins 

draapieto egainet the aolea of his feet, l^e 
Hauan make ehaln neeklets fron this wlra^ but 
we have no desorlption of how they do It, 

The Baya of the Caaerooti draw 

wire from Hausa tin atrawa by paaslng them 
through hales In a piece of bufralo horn* 

The Bafia^ however^ Mke fine wire frcra the 
ooarse brasa wire af trade by hammering it 
down and shaving it at re fully with a knife — 
a ouriousi siakeahift method 

For other We at African groups the bar- 
ast mention must suffice. DeBplagoa’n report 
(70P of copper nllerea on the central Ni¬ 
gerian Plateau may Imply oacleat wire^draw^ 
ins in this erasp though the filigree effect 
may hare bean produced by other me ana « Uuogo 
^rh found the Maud iugo of Kemella (Bnmbara?] 
drawing gold into wire [SOO)*^ atuhloiftnu 
[261)" report a wire-draw log froia TogOi by In- 
strumenta similar to thoaa about to be dea- 
crlbed from the Eaat^ and Talbat aeya that 
the Ibo make •'fine twisted wire'* (£60),'* 

EAST AFRICA I DIRECT HAND PRAWINd 

Otir beat deacription of wire -drawing in 
the northern part of East Africa comee from 
the Aklkuyu ts£7)J^ Hawing swept his atone 
anwil clean with a award and with the wooden 
handle of his baim^er^ the Kikuyu smith heats 
his iron red hot and beats It Into a longp 
four^aided bar with a pointed end* He driwaa 
this wnd into a piece of wood which will 
serve as a handle* Than he hammers the bar 
till It la a little lesa thsu a quarter of 
an inch thick ^ beats It down to a rounded 
nrpsa section» and lengthens It by weldlngp 

His drawplate is a flfitp apIndia- ah npad 
piece of IroUr pierced with sevsn holes of 
different slzea, Ha chooaea the suitable 
hole, tbps it with the butt of his cold ohl- 
ael so as almost to close it, and then re¬ 
opens it to the Binct size he requires by 
insarting a large needle* 

Having pointed the end of the bar hy 
rubbing it between a maize cob and his Btons 
Bflvll, he pftBsea the point through the hole 
in the drawpleta, and mattes the point feat 
between the prongs of an iron vlca* Thia in^ 
St rumen t has aomewhst the shape of a tuning 
fork* The wire is cioB^ed into It by pass¬ 
ing an iron ring over the prongs and driwing 
a small Iron wedge between them and the ring. 


Flaolng the drawplate in notches in stakes 
set in tha ground, or holding it egainst the 
boLbb of hla feat, the smith di^wa the vice 
toward hliip thus inilllng the wire through 
the plate- rha Aklkuyu draw all their wire 
cold* They declare that thla technique and 
its equipment are Indigenoua and value na¬ 
tive wire above trade wire for making s 
marriage collar* 

The wire-drawers of Ruanda^ who romi e 
special class of artisans distinct from the 
smiths^, also draw most of their wlrs cold, 
though they may best the hBewy grades sllfiht- 
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ID * clsops for vis^ft-dirBirina» a, Akikwru; 
b, tueiE ef, Buloba ( b , rwdnm ft™ ££?, pi, Ss j b, 
after les, flw* ssbi H, Jiftar E«Op fig* a»), 

ly to fecllltste the process* Their method 
agrees closoly with that of the AKlkuyu (@£1*^ 

EAST AFRICA: ROTATION HEIHOD 

The BaNyamwBzi, on the other hand, draw 
thalr coppsr wire hot (34),” Just es they 
draw finer gauges from the heavy Iron wire 
which they Import from the coast The 

Southam BaHyemwszi and WaTuai employ the 
following method (£66) ■ They plant two per- 
foratad pieces of wood upri^t in the ground, 
paealng a third, perforated at the middle, 
throu^ the holes of the two uprights. After 
they have lad the first stretch of wire, well 
greased with butter, throu^ the drawplate, 
they pass it through the hole of the cross¬ 
piece and bind the drawplate to a trea. To 
the Cross piece they then tie e ssall stlcki 
by iqeana of which they rotete It^ colling 
the wire around It, 

The Masai (135j“ follow about the same 
method for drawing fine wire from the heavy 
copper and brass wires of trade* They una a 
spindle-shaped or blunts a tided drawplate and 
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the s*mj8 type or vice fts tlie Kikuyu^ claaod 
by an iren coll forced over It* rhcogh they 
draw tho fleer gauges directly by hsod* for 
the heavier grades tiiey hold the drawplatc 
against a fork-shaped bloolc of wood and coll 
the newly fort^ad wire era-uod a wooden roller 
which rctates la holes Bade In a forked post, 
Stuhlmaim {£60]i'^ obaerved the sa&« ttethod at 
Bugurura vlllege^ Bugando district, Usindjs^ 
remarking that greet quantities of iron wire 
are made In neighborlog villages^ as well as 
seme of brass and copper. 



SOUTEiEASTXHS timiCA AND THE KA^TANGi.: 

LEVEB METfiOD 

The EaYeke, mlgratiog from the east* io- 
trodnoed the mentifacture of wire into Katan¬ 
ga <150)* and exported moat of their oopj^r 
la this foriD* They first pound the copper 
ingot into an Irregular bar about three ms- 
trea long and one ceotlmatrs thick,reheating 
It s number of tines during tha process. 

With an unhafted iron haimeri pointed at one 
end and flat at the other^ they then care¬ 
fully beat It till it la as regular as poa- 
sibla and has reached a Length of about 460 
cm. Raving pounded one end very scall^ they 
pass it through a hole in a piece of iron 
which* In spite of Its hemispherical form we 
shell call the drawplata. They thsti insert 
this and througih a hole in a long wooden lev¬ 
er* and clemp it In s vice made of two piec¬ 
es of iron^ with spiral iron rings driven 
over them to hold them ti^tly together* 
Pleoing this thin end of the sire la the 
fork of a post* four or five feet hlgh^ so 
that the vice la close on ons side of the 
fork and the Lever on the other* they brace 
the lower end of the lever against the post 
and the upper against the drewplate^end Jerk 
the levor smartly^ forcing the drawplate n- 
bout thirty centimetres along the copper bar. 
It movea fairly easily, for the hole baa been 
greased with peanut- or seasme-otl. Having 
gftlned this leeiray* they prop the lever hori- 
zontolly end rotate it oil the poat, forcing 
the draWpLste with It and leaving a aplral 


of wire* The smiths thua turn out about flf- 
ECOD metres of wire et the flret drawing. To 
produce etlll finer gauges* they subject the 
wire to successive redrawi^ througb nmnlier 
and smaller holes* greasing itp roasting it 
in a strew fire* and quenching it with wetsr 
each time it la re-drawn * but not uncoiling 
it. Wires finer than two mlllljnetreB gauge 
ere drawn by hand straight out of the draw^ 
plate, without use of post or laver, two man 
usually cooperating to give a strong, even 
tension* A single men can draw the finest 
grade* only half a millimetre in thickness* 
either holding the wire with his feat end 
pulling the drawplate toward himp or grasp¬ 
ing the Wire la oq® hand and pulling the 
drawplate with the other. 

For the sJyase-HuTUflia areSp FOIloborn 
(97J** deserlhas the production of flna wire 
frost the heavy trade-wires of hraaa end oop^ 
per* It Is drawn through suecesalvely small¬ 
er holes in an iron plats (£51)* end held by 
a vice of the tuning-rork type which is 
olsmped tight by an iron ring driven over it* 
3o fafp this looks like the simple Kikuyu 
method p Bnt ^Ullaborti also mantions a per¬ 
forated iron pin used for drawlog wire on 
the Kyaea^Taoganylka Plateau and In Kcnde- 
land. Though he admits that he does not know 
how this was usedj I suggest that It repre¬ 
sents the prone se described by Etayt (S55J** 
for the BaVenda* who stlok their drawplate 
firmly into the truak of a tree and lover 
the vice — similar to those above described 
— around the tree* leaving the wire behind 
It colled around the trunk. In drawing fin¬ 
er wire the BaYenda hold the drawplate 
againsE the ground with thalr feet. The Ba- 
L^ba — from whom» as we shall sea* the 
BaYende probably learned wire-drawing — 
stick their drawplet# In a hols in ao up¬ 
right post^ around which they wind the wire 
(£33). 

Ffolden (ISZ ]quoting Ifoffst, says that 
thft Baroutsie (BaHurutse?) drew bronze or 
breas bars into wire by psosing thorn through 
holea in on iron plate; ^rimth t265) re¬ 
ports till wire from the Loulo Trlehardt di*- 
trlet^ Troiasvaal: and Chase mentions wirS’^ 
drawing in Unt&l (5&) “ but we have no 
adequate doacripiions of the technique this 
far south* 

CHAJW MAKING 

Chain making Is meDtionsd without das- 
oription for the following trlhas and looa- 
tlons: rfeat Africa in the eighteenth century 
tY4J r Ibo (E74K Uangbetu (Iron as well es 
copper) ll&p* £36, 134] Alur f£e0] , 

Lntuka (£60), tabwoT (296)* Ugogo i£&0lp fia- 
gandn ^13£},w VsChagge [Id?)* Akamba (ld7). 
Cur only adequate account of the technique 
is from the IJclkuyu (237)*^ The WaChagga, 
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nelgli^ora of the AitlKtijni, aay that they 
thejaiaalFfia hove leMRei chain isakiag frop 
the Hfftfnb g (107)^ The ^!aeal ^ oa the other 
hand (1051 laafee no ehMa at all* but buy 
theirs froiD trading oaraTaaE or from aijola- 
Ing tribea* 


All use cha^n, bat for ornaoent 

□jilyt It Is pratically uhlforia in pattern 
and rminufeoture, ettfc no llnke loader than 
three-elxteenths of an Infthj eiid no fere l^Jj 
chain is accepted In Its place. hank of 
wire ha^lne bean rlcally sliced, by being 
p&Bsed throueb the draT-plate, is uauelly 
pieced ff7ar one uT the Jans of a forked 
ctlojt etuck uprl^t in the The na^ 

tlire site donn close to Ee then takes e 

jpttj&tfll rod aoee 24 In- In leacth* and of the 
thickness of a kolttinf; needle* tha^ has one 
of Its ends ririLly set into the lon^ axis of 
a TTooden beadle about S Ln» lon^# like e 
round desk paper-ruler» Ha then laps one 
and of the jmspanded hank round the lover 
part of the Dstal rod* end then eqtiee 3 as,be- 
tizesn his right rorenneer and thiunb, the 
Tire ecalnat the rod. At the sans tlM he 
ceueca the rod to rotate by rolling the wood¬ 
en cylinder, into which It U fired* betwlact 
the lOBide of hl$ flattaned left hfsjad inc 
the outside of his left thigh* Ihe flezlbXe 
sire rapidly trsTels up the rod, which thus 
beaones coverea hy an evenly applied whip¬ 
ping of wire BB e long spiral around it, 

«The wooden handln la now renG^ed, the 
rod with Ita whipping laid on a flat-topped 
Htone and e longitudinal cut teado ocmplete- 
ly through thfl whipping* throu^out its 
entire length, hy oeona of a short wide chis¬ 
el or punch struck with a wooden mallet# The 
wire whipping oaa now be supped down the 
central core* when it fells opart as a series 
of ItnkB or circlets of fin* wire-” The 

artisan then flattens those links by tapping 
theai with the butt of « cblflol on a atone* 
and books then tneether, 


"As the chain Is formed, bit by hit 
it la carefully wound, under alight strcint 
round the middle two-fonrths of a stick ame 
la in* long end of the thlekneaa of a child's 
xrlst. In order to preserve it from fell^ 
Lag apart, and the end is temporarily an- 
ciired^*** This stick or roller, with Its 
coating of unrlveteC chain* is now laid on 
ihe ground dose to a atofi* with a ro^dad 
ends are oppoaed by a couple of 
UOffs driven into the earth. A short length 
of the yet uncloeed chain Is aow drawn off 
the roller and stretched across the top of 
the anvil by the salth, who Is aeated on the 
around raolns both anvil ond roller. With 
MO hand he grasps the flnlehed portion of 
the cbelo* if any such there be* ori In the 
case of a new length of chain* a tait^lnal 
pl«c« or strlne »ltb tti® middle, t&lrd end 

foxirth rlneere, Sith the 

strain against the roller* whilst with the 


indej finger and thumb of the saee hand he 
so manipulatea the link he Is dealing with 
es to bring ite openlfig uppermost* This done, 
be pTOceede to bestow a sharp tap Ltsmadlate^ 
ly over' the opening with the eide of the 
cutting and of hie cbiael held In the other 
hend*" The finished cheln la bumtebed by 
rubbing with sand. It Is very ^ooth and 
does not develop defecta on long use* The 
Aklkuyu alao Mke* but very rarely, fine cop¬ 
per chain out of trade wire* with fourteen 
links to the inch* instead of from seven to 
ten ns has the iron chain aide of their own 
wire* 


This la probably the test chain made by 
African ^^egroes, That manufactured by tba 
lahwor has broader links ^ end Stuhliaean 
notes e simtlsr distinction between the 

chains made In Ugogo and Uguu (£601,^ the fer^ 
mer having small, round links; the latter* 
Longleh ones. 


ItSTAL RIBBOK 

Though metal ribbon produced by hsmnier- 
tng and cutting cannot properly be called 
wire. It le herd to separate tbs two products 
coiapietely^ eepeclally when descriptions of 
the procOBsss are so neegre. At least some 
of the coiled bracelets found by Baton-Thoep- 
son (50}“ in Stratum Z IB the Kaund Ruins* 
Zimbabwe* were Bade of broB^ie ribbon^ rather 
than wire* coiled around a grass fibre core* 
me itangbetu make "flat wire** of copper 
but I can find BO account of Its 
manufacture* on the other hand, the BaKgala 
definitely make brass ribbon by beating out 
brasB currency rode to the required width 
{^9?}* It la there fore auggasted that metal 
ribbon* rather than wlro^ Is typical for the 
northern Ocogo, end that It may have pre¬ 
ceded wira in Negro Africa as a whole, 

JMFFU3I0N 

Reviewing the distribution of wire-draw¬ 
ing in Negro Africa* we can hardly escape the 
conclusion that It was originally introduced 
rrom outside « Stuhlmann (:5dl}** points out 
that the iron drnwplate* and the vice with 
Its aplral ring for clamping the prongs 
tightly together are similar In Ueindje* Bu- 
kobs* Ruanda* Eondclaod, Togo* and among the 
Bausa and Kiasai, and suggest an origin of 
wire^drawlng In Northeast Africa or Asia. 
The art occurs in preelaely those two arsaa 
which have been exposed to Influences frea^ 
the Arab and mediterranean worlds for the 
longest tlmep We must* of course* allow for 
a considerable amount of dirruaion from the 
original points of contact. such as the 
latroduetlon of wire-drawing Into the Katanga 
with the westward nlgraticn of the BaYeke* 
and for several native variations 

flth regard to tbese varlationa, I nay 
add that I have seen Arabs in Uakalla, on 
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th* 3mith Arabiian qDast, drawing Iron viro 
by the rotating benm method, nnnh mn la used 
by the Ueeel end the BoHyminret 1« Slnae the 
letter tribe here played e proffiinent part ee 
porters and middlemen between the east coast 
and the regions south and west of Lake 
Tanganylkia^ wa My auggaat that they earrlod 
this method to the BaYelte and their rela¬ 
tives; rather than that wire-drawing was 
Introduced to the BaNyamwe^!! froo tha jCn- 
tlngBp as Blohm believes The BaYeke 

Beam to hsTe modified the technique eo that 
the roller became a atatlonarft ^ertleel poati 
around which the wire was eolled by loTorage. 
The Vasal p who probably received wire-draw- 
throu^ the earne ehaanele* preserved the 
technique in Its original foraip Tba factH 
that the Akikuyu are the one tribe in our 
records who draw iron wire only, and that 
they do thla by the simploBt method — di¬ 
rect tension by hand — tend to eubstentlate 
their cIal3B that the art IG indigenous among 
thamt or to suggest that the JUtlkUiyu did not 
derive It at the same time, and from tha 
same sourcsi ss did tbe other groups* 

Zimbabwe undoubtedly playad a prominent 
pert in tha story ^ and may have been the cen¬ 
ter of diffusion for the southern form of 
the technique* From Zlfflbsfcwa the art seems 
to have descended to the BoLemha, who, 

according to Junod (1^], introduced It to 
the Ba3utOp BaVenda and Bsfhonga in relatively 
recent tlmesp by means of "two spealal tools 
which greatly estonlahed the oatlves: one, 

the magogo, wee a piece of iron with holes 
in It, of different sl^ea; the ether, a kind 
of pincers called ngwenyaj vlap*^ the croco¬ 
dile,-* 


Ons use of wire shows a continuity with 
the Zimbabwe culture and has hod an Luterest¬ 
ing distribution wltbin recent yeara. In 
at re tun Z of the Meund nuinSf Snton-Thompton 
{50]^ found bracelets of bronze wire colled 
over a graeB corep She states that they **ra- 
malned unaltared throughout the whole ar*' 
chnaologicsl history of Zimbabwe* Now the 
BaYeke sell ^oet of their rine wire Ln the 
fore of bTaceletSi in which it ia spiralled 
aroiiifd e core of bulcenga fibres, goat halrp 
or antelope hair* measure these brace- 

lets Ly the diameter of the hmsn feat be¬ 
tween the heel and the ankle, and r.ny leave 
them open for purposes of trade* The BoLeoba 
(I^eJ of the Spalonken and ^elatl dlstrlctSi 
Transvaal^ made bracelets of precisely the 
same typCi ^Ich served ea the chief cur^ 
rency in their dealinge with tbe BaThon^, 
BaSutOp and other trltea around them* JLs we 
have seen In the eection on onstingt they 
obtain In return the "Mrali" or '♦ritaon- 
djolo^ bare^ the slimness nf which makes 
that: particularly amenable Co rire drawlog* 
Lembn and Yenda men ffiske the colled brace¬ 
lets oepeclelly for their wocisn, the BaVends 
ooiling the wire around a core of cattle 
heirs the BaLamba around the heirB of 

^ebra, horse, or cattle ll3fip The 

Ba^yamwazsi have copper wire brnoolets of the 
seme type (54}* and CoUe's description 
158 of the BftLuba brecelete of copper wire 
sea?;s to indicate the same. Kore^ then^ ws 
have a single teohnique which haa continued 
frODs the old Zimbabwa culture to the BsLombt 
and BaVende, who show sevcrel other ZlBbabwe 
affinities, and has apperantly spread north 
to the B^Jyamwezi and west to the Katanga 
with the BnToke Invasion* 
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biamples 

ETaryOdfl i?lio han beBLi-d ot Negro laetel- 
womoe iCDOWB that It huB jBagloo-rollEloua 
eE^DOl&tloBft I ani that Kegro enttlia some- 
times r&tfi bb sh&cnaiiiB or rallelo^rs leadora, 
gonsetimes as tit* Icnreat parlfthfl. It la con- 
monly xtuaoMd that those pocttUar tsIubb 
tuiTe aometblas to do with the hotbI and injfa- 

toriouB nature ot tha E^tal- Ite&lf # Till a as- 
BiunptiOfi would suggsflt that tio Eight loam 
SQjiethliig of the hlatory of Negro jnetaliurey 
by B coEparatlife study of suoh attitudes j 
perhADs Eight BTsn fio bo far bb to inrar 
that the oraft is yoongeat amaug trihea who 
rltualUe It most, that Mtal-working guilds 
represent enllghtefiad Im mlg rants who _ 
travailed On the seorats of thair trade» anil 
that deproHsad CBstea of ipon-wor^Brs 
the racfilns of Indlgenoua peoples who have 
hean onalAWfli and kept at their work hy luora 
powerful hut las a Ingenious con(iuarorE. 

To any igodarn othiiologlst auoh ways of 
thoueht seen (julte silly, hut we hays not 
left thasi BO ter behind us that wa cen af- 
ford ooEpletely to oyer leek them, 1 shall 
therefore present what lasitarial X hawe gatn-^ 
ered on thle subject, partly to knock down 
this man of atraw* partly to sugiast a few 
lalnor ideas of say own and to give a 
touch of Ufa to b paper so full of deadly 
taohnologyp The suggestions oust rennin ex¬ 
tremely tentatlTe, since a troatpent of the 
complete eotlal atnd religious eontext of the 
custoina in question would terry us far be¬ 
yond the main prohlame before us. 

Only a faw cesas hays been aufflOiontly 
dasorihad to merit dleouasion^ but eyen 
these show ue ^hat yarled forma the ritual* 
1 sat ion of aetal-workln^ may assume ,and Efiny 
details suggest that these forms depend rath¬ 
er on other condltlona within the cultura 
than on a peculiar set of soolsl and 
lous attitudes which the craft carrlea with 

U. 

IfaBsi 

Tbs Uesal (153,185J' provlfia tbe cUaa- 
is eXBBpls oT a. aesplMfl ssilth easts. 
rffsTed^tliMS iBpleiPsnts to wn: s bsrda- 

2i*ntarf. a bSw, ead a -e^*!*'* • . 

scd wbsii the aneestOTa of 

hontlaE groups bad left 

first two, Botblos blit the baawr was le« 
for tbs uftfortunats anceatral snith. Tbs 
first Halth IB tbs Uasal aouatry cans as u 
tiBBlerant long ago and oarrisd a Wasal girl; 


tbalr son, Taraetl, bseomae tbs first Uasal 

to prsetlao the profsaaion* 

Though Maeal smiths do not form a sepe- 
rate tribe or gene, being distributed among 
all three of the main terrltoriel groupB snn 
uiAone all gsntea except God's favored SI 
Kiboron, they bevs aeperste dwelliog kraals, 
Beparste warrlofa^ kreels and war pnrtieSj 
and are ettdogamoU0| the normal tribesman n- 
voldltiff even informal sexual Intsroourse with 
their women. The craft is inherited from fa¬ 
ther to Bon^ the son first practicing it 
ter hiB marriage. The hunting WaNdorobbo, 
though themselTOs counted as low sewegaa by 
tbs UafiBir llkewlss despiae efflltha, who hayb 
no legal ri^ts in lineftl or Ndorobbo commu- 
nitiea and say eyon be murdered, by their bo-^ 
del euporlora without redrees. A smith can¬ 
not laeye his caste by falling to praotlcs 
tha profession t nOFi on the other hand,, can 
s non-member make his way Into the caste by 
doing smith's work, thou^ everyone will 
look eskanoo at him. Sven a smithexcep¬ 
tional aklllk though It Jnay Inflame the Jeal¬ 
ousy of DelghT&oring liasal groups who cannot 
command his servloes^ fails to elevate him 
Bocially anwng the warriors for whom he 

works^ A normal Wasal aever expocta hospi¬ 
tality frcEj e salth* nor extends him any^ 

Tha Masai give eeversl explanations for 
the amith's paculler status. Id the first 
place, he and bis kind are accursed of God 
because he makeB veaponB, and God dislikes 
bloodshed. This curse has made them eternal¬ 
ly impure and supernaturelly dangerous to 
their neighbors* The proximity of a smiths' 
krael tcay bring to a normal kraal death, sick- 
ties a f end various mla fortunes* Sexual In¬ 

tercourse with a women of tha amlth eeste 
will cause s man to lose his reason, to be¬ 
get defective children, or to be killed in 
the next raid. 01 Kononi — "a smith'' — is 
a term of Insult when applied to a non-smithj 
end to pronounce this word after dark is to 
invite the nocturnsl attacks of lions or hu¬ 
man encaies* Even the smith's handiwork la 
unclean. The Tetoga and Iraku, tribes cul¬ 
turally allied with the Musnlj take s new 
iron objact to a brook at some distanda from 
the ami thy and wash from it and from their 
hands the impurity which was impartad by con¬ 
tact with the amlth^ and tha l^aai do bo 
with fat instead of water. 

Except within the narrow limits of 

their caillngi failure doge the aalthe every¬ 
where p for their ifesai petrona may take from 
I shem the amsll booty which they bring beck 
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froA their raidsp and if they manage to a- 
ohleve some oaaeqra of worldly suoceeSp for 
reasons beat known to the Almighty tboy goon 
die. 

Loolcldg beneath this snt at beliefs and 
practlcee for a more common-senge reaeon for 
the amitli^g loily Btetua, we are atruck at 
□nae with the faot that his profeBslan tenie 
to rei&ore him from normal Magal life* Smiths 
are mere aadentary thou other iiiaBal haenusB 
they must keen their kraals near good sour* 
ces of ore snd wood. This restrlots their 
wandering tn searoh of pestar© for their 
herds^ and consequently the number of snimsXs 
which they can ralae, koraoTerp they are 

men behind the men behind the guns. 

They make the spears and swords by whioh 
other MB gain glory. "P^en the i^sai brother¬ 
hoods are on the rampuee In quest of blood 
and net tie, tha smiths will be bonding 
oyer thnlr forges; and eny werlik* sallies 
of their owtij which would distract them from 
their workp. are bound to be d 1 scourngad p 
This ercluglon froci the two ectlvitle?^ Hoat 
Tltal to the Uasni — cattle-raising and 
fighting — undoubtedly eecounta for most of 
the stlgja attached to the smiths , 

Strang© to say^ they seem not to rlto- 
allz© their work In any way; In facti they 
are one of the few African groups in which 
women normally taka part In ecwltlng end 
forging, woissn frequently working the 
be 1lows p 

We find attitudes slnilsr to the kssai 
among the nel^boring Suk* where only poor 
agricultural peopla engage la netallurgyp 
"God haring glTen'them no Bhaap, but brains 
lastead;" the Elgeyo, whose iron-workers ara 
a lowly, endogamous group, not allowed to 
keep llyestook '^baenusa If they become rich 
they would stop worklngi'’ the Bari p whose 
smiths, though they iLoy acquire cattlep are 
distinct from the true cattle-kaaping Bari, 
usually live in saperate willageSp and are 
looked down upon and tb© Socuall ^ whose 
s^itbs are a despisod caste. 

AaChaggn 

When wc turn to the WaChagga (.107), 
vboss SEdltba ore said to haTu cdiid from the 
liasai, we get an entirely dirrcrent picture. 
Here the smiths are conflnad to certain albs 
who traditionally Introduced the craft p They 
do not form a despised caste, but are both 
feared and honored* Outmann gives three 
reasons for this: because they make deadly 
weapons, bscausa they possess the secret of 
"binding Iron togetherand because their 
hammers end bellows do superhuman work* An¬ 
other factor In the complaz, but a hard one 
tc ©Taluatfl, la th© sociability engenderad 
in tha ami thy:. Hen love to gather there to 
gossip p and are moved tc say things in tha 
presence of the smith which they would other¬ 
wise coBfida only to a shaman or diviner. 

The supernatural atioosphere la enhanced by 
tbft feet that tha oUant watebas the sMth 
bring the new tool or weapon into bcihg, 
watches the sparks fly In showers without 


haroing hloij ssd while these mysrerlous 
tranaformetions proceedp the smith is avor 
ready to talk about the client *s personal 
affairs. 

The only obvious handicaps suffarad by 
Chagga smiths ara In matters qf marriage. 
An outsider does not like to give his 

daughter to a sinith, slnca to divorce hic. 
would sxpoae her to great denger^ Should the 
divorce become necessary» the sciLth may free 
her by rubbing her nil over nlth butter In 
the presence of bis mother or anather famala 
witness — * method realnlscant of the l£asal 
way of raffjjving tba smith coateiiinatlon 
from e new iron object — and by handing her 
A staff before he pronounces the divorce. 
The converse taboo » on the marriage of a 
smithes daughter to an outsider, refers to 
the dungerouE potancy of ajnith's blood. Tha 
fear of thle blood le so strong that no Iny- 
man will bleed a snitb volunterlly^ and 
smiths are consequent ly obliged to practice 
blood-letting for each other , Since deflo¬ 
ration and ise net runt ion 'jould Involve the 
spilling of such bloodp oarrlage with. a 
smithes daughter will bring the non-smith 
early to tha grave. The ksChagga say this 
also about girls of sqm© other sibs, but thon 
give other reasons p Tha szultbs* slbr are i*nX 
alone^ moreovar^ la pcssasalng dangerous 
blood; chiefs share the Some disedvanta^, 
and the blood of inclarnsl nr.cies iu peril¬ 
ous for their sisters^ ohlldran* The rater- 
ence to chiefs In this conneotlon is es¬ 
pecially Interestlnbf since the ^aChaggs of 
the Idoshl district forbid intermarrlago be¬ 
tween'the chief ^3 alb and the gmiths’; ex¬ 
plaining that a sMtb once laid a curse on 
bla dau^:htsr when he became Involved in a 
quarrel with s chief — presumably her hus¬ 
band or suitor. The Uoshl people* howovar, 
do not keep this taboo very strictly, since 
their smiths » for reasons stated above , aftan 
have considerable difficulty In finding: 

wives for themaelves* 

The WaCbagga In the northern pert of 
Kllimandjaro district, who aay that Cod 
hates the makers of deadly weapons, forbid 
smiths to go on the wer-path with thea, for 
their presence la likely to bring death; but 
since Uusai are more thickly settled here 
than e leer here In Chngga territory, we isny 
assume that this la an lasteqc© of simple 
dlff uglon. At any ra.%G , tha very opposite 
attitude prevails in Koshl and eastern Kill- 
Band Jaro, where smiths - who miss a wcr-party 
receive a gift of cattle as coispcnsatlqn+ 
3iiilths should not dwell , however, on the 
steppe borders of the Ghaggs territory* It 
iB said that they would grew 111 there; but 
the real reason is probably that their ham¬ 
lets are safer from onemias if located in 
&OTe central distrlcta. 

Special power dwells In the edth^a 
bhiiitoer* as the chief hearer of all the 

spiritual force of his professioii^ When he 
bee hroken it or worn It out, he may rework 
Its iron only Into tools for himself, Thotigb 
he only receives a young cow from his son or 
other relative to whom ha presente his other 
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tTOduo^Ap to C3ist present the tAnmer with 
loaiatL cerBETionyi slnoe it bears a hlg^b. aafil- 
eal chare* and 1* dangerous ror nil »m 
have not ritually beofl allied with it, Be- 
ror* beginning to mke a haraiwr for cayona , 
he receives fron tft* client a goat aru a 
quantity of beer. Aa he proceede with the 
worlCi Buxrouttded by the partlolpaiitB In the 
rite* the goat le alati^htered and its tleah 
boiled for the enaulng feaat* The not 

hacEser is '^cooled'' in a special concoction 
dxed with the stocflob contento of the 

goet^ the huska of groin left fron brerin^ 
the beer- and the leovca of the Jounda bush— 
nil things of great spirit uni potency ^ 
tens lb Ly not to tnepar It but to tone 
Its supernoturn1 atrangth. Fron n brush of 
fine rad her ho etl alder then eprlnJclee the con- 
coctlon over tlie eoopany, OBpeelallT 
tbo ownax of tlia Jiacaaex, with a e«n®rai biwa- 
me w»d a wlaji that the heciaer nay do Jta 
oaaer no harUii when be has brouebt It boae, 
the owftex oust bold feeet fox the psenbexa 
of bis eib. to place that in *h* baaner^a 
mod craobB. When ha □iirxiea, the eisitb 
bands tbe baxusex to his bxide, telllRfi her 
to lift it up and not to clalia daEagea fxoa 
hlB If it exer injures hex, and sxpreosine 
tbe wl?.h that aba Eay bear e son who will al¬ 
so foxEB with a hapner. Should It Injure 
anyone else, dlxactly OX Indirectly p ^ 

Juxed one cen clelpi dacages fron the smith, 
and eust expiate his own offaase by elylng a 
feast to present his own death, A goat la 
elnafihtexed, snil the smith and the injured 
party place rUeo of its skin on their fore- 
fln^ara, pronouiioing a formnls of otones^nt. 
The aeon rite la necessary whan the smith ao- 
clnentally hits aoyose with hU slag, or 
when he points at anyotta. If the bsM.yr 
BllTfS from its handle durlns work, Ste enlth 
says to hi® client, who is standing by, The 
chief desires what la yours, I met Mep 
this iron and not forge it till you hare aat- 
isfied him." The Client then bringa a goat, 
which they slaughter end eat together, pisc¬ 
ine rlRga of its alrlD Oft their forofiassra 
with a bleSBlhgi asd hawing placed another 
rlftw of the goetaKin on the hajamor’s bBndie, 
the Sfilth goes on with the work. If a piece 
of the haocor breaks off during the rorgliiE, 
the client jBuat pay a goat for the brealfege, 
and the emitb saya to hlft, "Your aMeetora 
grasp for you. Co and consult a diwiner — 
that proper atoBsooht he made. 

Though e atiib may unloose the spiritu- 
el power of his other tools to eaaet n curse 
on e thief or personal ene&y, be uses Ms 
hoSXMrs eapaclally for this purpow, Just as 
the chief uses his curslfig-pot and curalne- 
belle, by knooklng thee together ae he Louc- 
ly pmnouncoe the naladictlon. 

3ut not all of hie powers and suseepti- 
blllties ere directly aeaocleted with his 
hnncier. If one Jokingly or by jiatakw 
points the tongs at ths smith, he ? 

a goat 09 an expiatory sacrlfica, for his In- 
pru^nt act has isede tha smith liable to be 
blttaa by « saaic«^ 

SmithA ara bo They wielfl 


sticb powers e^liiat then tbet tb* pre¬ 
cincts of tbe sMtb proiieot nny proppty 

which ifi left there. If the thief has left 

tract* behind hiiUp the solth acaap* aosa 

earth frea the footprints ta a place of bane^ 

Eut bark and pits it in his forga; and aa the 
ballcws^hoy Is blowing up the fire, the aojith 
tails the offajider to awaii up and die* Peo¬ 
ple beg fmgosnts of his old tuyeres to place 
in their huts as chaxsie agaliist theft w In 
the process of eharcoal-caklngp whan the 
BEltb la breaklhs down the bnrtiliiE pile and 
ntTBvin^ the coals over tha sroujid to oool, 
he pronounces bleaslngs ami o^aas, syjopa- 
thetlo magLcel formlas xefarrlng to this 
process; praying for the perfeot aoeltlng of 
the lron+ and for orlEulnels and pereonsl ene- 
nios ^ always explicitly excepting the 
chief — to be deatroyed and acettered as 
are the placas of wood burning to oharcoel. 

L^ny omens PAy ba taken fron the sEiith*® 
irOFkw If charcoal eiipposadly oool breaks in¬ 
to fire while it ia halag treaaported or 
wbeo It has been deposited in the hut^ this 
deadly Oj»a must be evartod by the nacTlflee 
of a ©oate The irragu lari ties of the sleg 
allow e wide range of prof^ontloatlons. Thua 
a hole brsaklng open in the slag mass por¬ 
tends ^e erave for somebody" — usually the 
allent for whon the work is beln4 Aonfli who 
□uat then oonault a diviner end ouike a pro- 
pitiatory sacrifice. Smiths may be called 
upon to interpret, In a aeml-profesalonHl 
way, the formal taken by the *leg« They of¬ 
ten conceal tbelr own lack of skill by at¬ 
tributing technical failurea to supernat li¬ 
ra 1 interTcntlou of this kind^ 

Though they usually do not exploit 

their powers for purpoaaa of evil isac^lc or 
deception^ meny are famfid ae beneficent sha- 
p:ena who hare saved people from witnheraft 
by giving then jaedlcine* from their sEiithle*. 
Iron maKee effioaciaus amulets and curatives, 
.oia&n of the woe tern TeChegge veer spiral 
iron rlnga around their nooks or arma, be¬ 
lieving that they give fertility and cure 
tbolT elok ehildroD. the shetaan has 

prescribed one, the smith brines it to the 
client^9 but^ and In the presenoe of her hus¬ 
band pieces it upon harp spits on it four 
tiittafl — four being the ritualistic numbar 
or the ^aChei'^ — and pronounced the bless- 
He also gives bar Vtto small Iron arrow- 
heace, of the kind used to pierce the block¬ 
ed erterie* of ^aats or cuttle in order to 
draw blood for parturivnt wo^n to drink or 
to relieve the enlmal of sickness. As he 
does so he ^ells her to £.ive then to a 

blood-Istter: which p next Doming, she does* 
He hands a pteee of Iren to her eietsr,. tell¬ 
ing her to lift it up — vide the formula us¬ 
ed by the emith In introducing iiia bride tn 
the bamiar — and directing her to sucxion 
bar slater to her eld If sh* herself Ls ever 
111, Tha preceotatlon of these Iron objects 
I* fallowed by beer-drinkingp danolngp end 
the Singing of old songs of bleesing. lann al¬ 
so p when their cattle are not giving suf- 
flcieat QLllIc or when bee* fall to nest lu 
the aiHpty hives placed out for them, obtain 
these iron rluge from the aifilth with o slml- 
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Vftr cersEOGj'; and tne anltli lat^r prions 
dllest a new sloklw to bajmna stalka for 
ttiB cattle I pronouncing at tfeo aaj:* tljna n 
blo£iElng on the cattla and their prodiiee* 
Bleeding-axTowa for oattle are forged in a 
batch, all Ifl four days. 

la if in eontradletion of the abore at- 
titudesr the mglflal force Inherent ia Iron 
1* ininioal to life and peace. In the rltr 
cf blood hrotherhoad, the oontracting per- 

ties must ROt have any Iron on their poranna; 
It ^ould nullity the bond* This Injunotlon 
la aoaatitftes socretlj Tlolated by people 
taking the oath taeinoersly — eapaelally 
by the Eltosho and :-:ahe people* who are no¬ 
toriously treacherous ^ 

Attltudoa slEsilar to those of the ^a- 
Jbnegd are held by the Fandi * ejBOng mhom a 
anith^s curse is fatal and hla auyll newer 
parted wlthj the AKikuyu, who beliewa t^t a 
aaitbts ourae is sspeclslly •'bitlEVg and ad¬ 
hesive" and who nso old tuyeres to protect 
property and crops^ the Lango* where the 
aialthy la inwlolable from theft and trespass; 
tha WaObnkap who use an old tuyere hs a po^ I 
teat oharm and firedtt their sEnltha with spe¬ 
cial flsasical powers; tho Ifituks, whose dsn 
iBSke use of the snlthy as Q kind of olub- 
bouae« 

In coepering the 'A^aJha^gs on.d we 

observed for the flxat tim the na gat Its 

oorreXatlon batwsen the dfisplsed sciith ceste 
and the ri tualiiaatloa of netol working. The 
higher social position of the Ghaggs aoiths 
aay be due to the nora tolerant attitude of 
the TtaChagsa toward uon-pastoral ocaupatlons- 

BnKltara 

Tbougb lacking blacksmiths" gulldH or a 
clearly aarhedp hereditery caste of sLilths, 
the BaKltera of tinyoro (^31* ritualize iron- 
worklag and Its nccesaories in ways which re- 
fleet nany other aapacts of their social end 
Boonooic organisatlQin, They divide the work 
ankong three classes of erttsans: lalniirs end 
smelters* plg-lrcn workers^ end aiaiths. 

Theoa classes nevar share In fiach other^s 
work, but each sells Its produce to the gthaii 
That they all Easy be drawn from any oIbu of 
the serf eroup (BaHera), pay partially oc- 
connt for the luck of s apecial caste of 
ifon-workera^ elnce^ by the Host fundaaiental 
postulate of the i[itera social system* all 
Banuel lehor other than the care of cattle 
13 relegated to the subserviesit EaKara* 

Tfheo we aaca rj ne olniag, we at once naet 
the ^J.tara tendancy to ritualize all the ma¬ 
terials end epporatufl of industry* Ore is 
either "^laale*^ or "foanlet"* tha first herd, 
black, and froQ tbs aurface of the ground; 
the second soft* red^ and Pined in tunnels; 
and s Bl^turo of both of thesa ''seies*" is 
noceasaxy for successful smelting* This, 
however* may ba n purely practical consider¬ 


ation* or one wita only a slight tinge of 
ritual; since the hard roa^etite requires 
roasting* which might ba accouipllBhsd In the 
SEUeltlng furnace If e more tractlble ere la 
mixed with it* 

iliners have to propltlete the hlll- 
aplrlt presiding over the minesp not only to 
obtain good Iron but to prevent .tha minee 
from collapsing* A bole on tbe h 111 probe 
bly of Tolcanle origin*” has to be esrefully 
covered over end given an efferiog* lest it 
sand out a rsin-bearing wind which would Ic- 
pair the work* The SeHsra Men to have nodi- 
fied these aboriginal rites In deference to 
the Inmigrant ruling cla3S, since in later 
tlwea they have mads their offerings through 
the Hnma chief of the mining district . 

Mining taboos ere many and verioua. &tir- 
log thelx work* olnars not only hare tc ob¬ 
serve ”ell the taboos usual at the beglimlng 
of any wort,” but special cnee for the occa¬ 
sion p such es thoae against approaching their 
wives or sashing* l:eeting a dog portends e- 
vli* and aao'n miner has been wsroed by the 
aheman sgelnet unfavoreble emsns which epply 
espsolslly to hlnip such as meeting a mii, or 
t woman* 

Even the charcoal has Its raatTlctions* 
'^hile preparing It* the smelter observea 
cany tebooa and watches for had dim as^ both 
general and particular* Having gone to cut 
tbs wood, ha returns with two places; one of 
these he gives to his wife for kitchen use* 
the other hs puts on hla own fire. This re- 
E&oves the taboo against contact with his 
wife, but not against sexual Intercourse* 
which binds him until the chaxooel Is ready 
for use* It also averts the hoxn which 

would be ceussd bin If anyo-na used his smelt¬ 
ing charcoal for ordinary purposea, aad in¬ 
sures the success of the eherooal in the 
furnace* 

The ballctrs are likewise MQaltlve 
exeaturas* If the aer.nfaoturars bad sexual 
Intercourse while making them, they would 
oonstanay fill with water and rafuss to cre¬ 
ate a drau^t* The smith* however * who oAkas 
his own bellcfva^ has sexual Intercourse with 
his wife as aoon as Che ballowa axe ready 
for yaa, to make them sound and ensure their 
working well* 

rhfl iron Bight fall to s^lt If the 
smeltera ate potatoes, If women — ospecisl- 
ly cjenstruant wos&eci — caae near the furnsc*, 
or if e j&nn whose wife had just borne a 

child took port in tha work. During tbs pro¬ 
cess the snaIters often eat nothing but 
tain, and naiza on the cob^ cooked over the 
furnscs* 

Subsequent aetlvitloB by the plg-lron 
worksra and niolths Introduce two more tick¬ 
lish pareonalltlca* the anvil end hannieT* 
While sasklog stones tc be uaed as such, the 
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ertlB&n obHanraii til tba vorkln^ taboos« in- 
□ ludla^ aantlnsiics on tbs prscedlng 
When bo bas fonnd nuitabls stonos, hs pajte 
tbrss btindrsd cETirrles to tbs cblsf of tbs 
land for psrnilsslon to talcs then away; scat- 
tars nillot^ Basana^ and baans oror tha au- 
Til atonOj and aacrlfiCSB a aheap and a fowl, 
alloTlng tbs blood to run oTor It^ Eln as* 
aiatsnta «at the maat baalde the stone>Thllli 
he asks it to aooept the sacrifice and be a 
ftood anTllii From this poi^t to thalr instal¬ 
lation in the shop^ the anTLl, carefully col¬ 
ored with barir-clotb, racalTSH the traatjunt 
occordod a hride, while the hanuoar ^ a 

saall atone found near it — t» treated an 
Itfl ohild. 

Vbile the carry the stones hojDewexd, 
they sing aa in a nuptial prooesslDii^ The 
artisan's wifSj dressed in her beat bark- 
cloths with a creeper wreath on her hesd^ 
ecsses out bringlag mlllotr sasHne^and beans ^ 
and g;raatB the anTil like a brlde^ The own¬ 
er Bcattara the grain and beano oTsr itp and 
if it is the kind uaod tor the finishing of 
tools and weapons , he sprinkles it with wa¬ 
ter by Enesna of a bunch of purificatory 
her ha '^ao that it nl^ht bear nany children^'* 
defter it has been paraded lute the house 
nith nuptial singing and danolng, he tells 
hlo wife that be hea broiight a second wife 
hose to hoIp bor* Pig-iron workers aeolude 
the stones in the house for four deyOpScdths 
for two days* before bringing them out and 
preparing tben for use* 

Tbs BaMtera share the general idea of 
hemner rituaIllation with tbs iaChagga and 

seTSral other groups we shall DentIon, but 

thoir identification of any11 with bride is 
a Tory curious one, end I can suggest only & 
partial explanation* The BaBall of the 

Iturl forest^ just west of heropere the moat 
acecmpllshed blacksotiths of thalx region pOnd 
frequently use anrlls as a medium of brido^ 
price. Some of their aeigbbors pay bride 
price in anwlla slono* One often suspeota —' 
though to proye the point would nacesaltate 
a careful snalyeis — that the BaHera must 
have hed fundanaantally an eastern Congo cul¬ 
ture bafora they were subjughtad by the pas¬ 
toral BaHums. Since all artlssne in Kltsra- 
Land are Bahera, it is barely posaiblh that 
tha anTil*brld 0 Identifiaation expresses the 
antagonlan of artisans for herdsmen, by as- 
eertlng the old itatlya form of bTide-price 
aa opposed to the bride-price in cattle 

which the BaHuica, with their intenslirgly paa- 
torsl culture, employ* 

The smith Insuguratce the new anvil by 
making a knife which he pust not sell in the 
market but unjat exchange for millet which 
his wife bolls aa porridge and shares with 
nim in a anurattcntal laaal* 

He nay not touch his iron heoner until 
it ia finished^ and attends its eianufectura 
under stringent t ebons against approaching 


hla wife or waahing, Ihe aesistsnts who 
make it for him do most of the work before 
dawn, and hia father plungea it in water to 
temper it* .ifter s feast for all the assiat- 
ants and a payment of four hundred cowries 
to the maker of the hammer p tha smith has in- 
tercoursa with hlo wife and saeludes the bafH 
oer in his house for two deya<. Ho inaugu- 
rotea it. Just as he did tha outHj by mak- 
ing a knife which hs exchanges for butter« 
tobaCQOp and coffea-barriaa sa gifts for his 
parssta^ 

BaKyankolc 

The Baityanicole (33Sr haTS a very weak 
version of all the formnlttlea of auneltlng 
end forglnf^ found among the Bskltara* Their 
netsl workers coasprlse a aingle profeaaion^ 
doing all the work from mining to the finlah- 
ing of it[pla:conts« ks emong the BaKitars, 
they belong to tha $arf class, and tha king 
can cosnMnd their services p though he always 
compenaatea tbom. 

During iaataltiag, no inkola smith nay 
have Intercourse with any woman except his 
wife, nor coma near any manstranting woman; 
he may not step over the wood from which be 
is making his charcotil^ acd ahould he be 
seated on the doorstep of bis hut, no one mny 
enter or cone out till he has arisen. These 
rastriotiona are in force till he has made e 
hoe from the new botch of Iron, 

Tha rltea for s new anvil and hammer 
are pero remnants of the Kitare formai The 
nlgbt before seeking the naw atiTil.the smith 
avoids all woman but hlo wife, in the norn- 
ingj fasting, he seta out on the quest with 
a party of male friends,, who carry the stone 
hcfisfia for him and are rewarded with a feasts 
In whlab the smith and his relativea partake,. 
Uillet and certain purificatory herbs are 
placed in the hole in which tba anvil la to 
stand* 

Now hojtamer ceremonies are Ukawlae 
elnsple^ The amith kills seToral goats for 
a feast for the fellow-craftsnen who come 
to help him nake the hammer* Ttiey work 
on the hammer all night. in tha merning, 
when it Is finished, the smith auEmooiis hie 
wife^ his parentsp and his grandpsrenta 
to a pit which has bean dug in the ground 
and rilled with three or four gallons 
of water, nia father and grandfather 
quanob the hot hammar In this water to 
harden it, and as It lies In the water they 
pass over it certain sacred herbs to purify 
and bless it# The hamm er is then carried In¬ 
to the acutb^s hut, where the feast la pre* 
l^rod and coneimed* JUiy fibre in which the 
iron had bean wrapped and which tad clung to 
it boferra forgiiig la put at tha hand of the 
3mlth*s bed, while the hainmar is laid at the 
foot; and the Kxlth copulates with his wife 
on the bed to complete the ceremonica-i After 
two or three days he makes o knife or a hoe 
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from ft&Eie of tbfl Iron whloJa ■fifl smelted In 
ttie batch se tha Iron for the hflOTuarj 

end glTea this tQ acm member of hla family 
to stio* that the hammer Torke well* 

The tribes of the Nyasalajid-Setanga 
belt^ to be represented here hj the BaUshlp 
Aohawa, Bateke^ Balia, and the people of 
Dflpa, seem to be character lied by a Jnnelters’ 
£Uild rather than by a amitha* oEBtej by a 
greeter rltnallzatloa of amaltlng than of 
fcrgiflg ^ eapeolally In the uso of smeltlnE 
■^DiedlclneB" end poaelbly the importonoa 
of dead aaoeatral saitha^ though this 
ment is not reported from Uflpa or from the 
Aohewa end Balia* . 

BaUshl 

TJahl amlths era usually distinct from 
smelting eiporte, who formerly Krorked under 
the direct ordere of the chief (13J+ The Ba- 
Uahl associate iron-emeltlng with the 
alwaya building their fumaoes on an ancient 
malt Ins site* Near the furnace they erect 
a shrine about three feat high, without i 

walls, the point of the coneteal roof decor¬ 
ated 1110 that of a dwellings Bet Tree n the 
ahrlna end the furnace stande a short poet 
with "medicinal^ leavas tied around its topj 
end from the mud cushion in which this 
iB set radiate a series of "ae die Inal" siriCKS, 
After breakine the ore Into small places,the 
dmeltars heap it up before the shrine;, kill 
a fowl there, stick Its head on the peak of 
the shrine, snd iprlnkle tbs ore with Its 
blood » Ita flesh Is saten with porridge by 
the expert snslters. The stieUerB than prey 
to the man of old tlcM who smelted Iron here, 
for aucceas la the rorthccMolng operation* 
lahen they hare charged the fumsoe^ they 
plsoe upon the final charcoal layer & spec¬ 
ial ohsm, wrapped in a nest of grasa and 
lesres* No coremonlaX seems to eccampany 
the refining of the crude iron, except that 
each time the smelter baa emptied a basket 
of iron into the furnfice he waves the bnakst 
over his head and sots it on ihe ground* 

Achewa 

Among the Ashewa [130 of Dewa dietricti 
bTyassland Froteotorate p when e nan ^Tlshes to 
make s soeltltig furnace he consults a doctor 
lelog^angSii, who puts medicine in a stripped 
maiae cob and Instructs a eniill boy to throw 
this *t a pregnant womsiip causing her to 
□ilgoarry* The doctor then digs the foetus 
frcHq the refuse bsap, mlsea it with a ape- 
dial medicine, and burns it in s hole in the 
/ground. The clsy wall of the furnace is 
then constructed over this hole. Then more 
pedlclne and a sacrificed fowl are thrown 
over the rurnace* If the fowl falls with Ita 
head pointing north, the furnaoe la no good 
and another must be made elsewhere e month 
Inter* If the fowl falls favorably, it la 
plucked, roasted wholes and eeten with maize 
porridge hy the people who have made the fui^ 
040e« ill Achewa sseXters ebaarve strict 


aenusl oontiiieGce during the work* Tihea they 
haTC made hoes from the newly me 1 tad iron, 
they give eomc to the woman who had the mis¬ 
carriage, but She should not know the raaaon 
for the gift: This use of the hunAS foetus 
rarsind us of the Atonga cuatom of throwlixg 
a piece of an afterbirth Into the furnace to 
further smBltlngf 

Katanga: the BaYeka and Others 


Katanga (lie) □etal-worJoers form a 
^bwan^,** a religious society with inltia** 
tloa and a cult of ita own, In which rltea 
for tha souls of deceased mambars pley a 
big part* The BaSanga, for aiesaple, rsTere 
an ancestral copper-smith who eiplolted cer¬ 
tain mlnes^ Tradition relates that tha 
first BaTekc miners In the Katanga were in¬ 
itiated by the local BaBange, last tha 
spirits of the mlnsa taka offense ^it the 
Intrusion of foreigners. Sooht howevor, the 
BaTeke had developed thalr own guild of cop¬ 
per workers, with its tutslery splrita, and 
wiira actually initlatlns the BaSanga* The 
number of thaae BaYeka "aupper-eaters" — 
that la, those who consumo or draw profits 
from the copper — has always bean vary 
limited* Many BaYeke chiefs do not belong* 
All meiabers are Ipso fanto ^lualifled bunt- 
srs, end can pur huh sny animal except the 
elephant f which requlraa a special initia¬ 
tion* Among the BaYekP of the Dlkuluwe, 
lind probably among other groups, sons of 
chiefs need pay no fee for initiation into 
the EViild- Awiot (10)^ says that In Maxen- 
gan^e , between the Lnf Ira and the 3>lkulnwe ^ 
oopper-anfllfelng is Inherited pstrlllneally 
in oartain femlllas, while troa-worklas Xb 
I nherited In other rsmlllea in the eome way. 
Qn the othar hand^ P* 3^* Homer (^10]^, on 
Ingllah mlftinw engineer describing native 
copper working at Dlkulnwe^ says tlut ths 
secrets of mBtallurgy are retained by the 
old women of the Tillage, who are highly 
respected p 


The BaTake tlld) strongly rltnulixo 
the mining and smelting preoesaea* Before 
going to the mines to begin the season »e 
tfork, ths chief, surrotmded by a shaman 
and the copper workers, recites s suitehle 
prayer to hla ancestral coppereworking 
spirits who preside over the mtna . Since 
mining has rellgloua as well as technical 
difficult lea, being apt to disturb the 
its of the mountsin^ he determines where the 
digging shall be docs, and plants three 
Icfll stskaa ground the clrcuaforence of the 
mine to pravant the walls from collapsins* 
He alas sprays a special berk concoction 
mnuth ovat the jcround tO be dug* 


Soaltlng liaa a stlli nor* eerosnonlal 
oheractar, ami la tisually done at 
CharcosJ. bumera plao* * placa or iUCR- 
brliiKlag iiiu*oiii:»o-sotigw3 wood on tno pi« 
or Bobanga or other wood befora burning too 
latter to cbaTcodl. and set up at aaflb end 
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of lha pilo Ei ■s Mt i -temlt^ bill — 
tiillfl tfling ritually aaoociatdfl irltli saatal* 
verkla^ throng tins usa of temilta eartb for 
fnrnBocs* 

inTolveft ss'^enl ^oro^oiUal 
preoantlona* A me star stsolter dlraota tha 
workt »hll* n niiaituii takoo cbar^ of thfl 
mfilDo-ralljClous dctellfl. Two tsnrks are us- 
aa ritually ixi tka smoltin^ proflaas: one 

frcn a apiny buah grouins on antltillSp the 
other rrom a large tree in tha forsat. rrom 
tbsae the ahaiafiii properes an InfualOTa with 
which the m': 3 tar SMlter wa.ah09 hla henAa 
and faoe hofore beginning the operations* A 
place of bark Is pLaoed on the eh&rooal after 
the furnace has beoi] filled and lighted* 
TThen the aaeltlng 15 nearly finished^ the 
TiLftater smelter brings sl^ pieces of the sec- 
red berks end a bark receptacle full of the 
infusion* He throws s place into each of 
tha tuyeres, sprinkles the Infusion over the 
fnrnscs by masAS of a bruah of barbs p and 
throws more bark Into tbe tuysras* After 
this the joyful on*lookerfl break Into 

rhythmic hand-olepplus, releins their eonge 
to the alght sty, which glows with tha furn¬ 
ace flresi "A sMltlng funmce is erected 
o-n the summit of Kaleblp a smelting furnace 
with a Inree belly, the herItsee of our 
father Loupodlla, s smalt Ins rumscif in 

which the copper drips and flows i'" 0 my 

mother, 0 my mother I’' At this the spirits 
of the mountain touch tbs ore end o^ke the 
copper flow out. 

Supernatural forces seem to stop nt the 
ccKiplstlon of aosltlng. Nothing In the sc- 
counts suggsste thrtt the refining* casting, 
or shaping of the aetil ara more than pure- 
ly aeciiler affolra, though nsmbers of ^ tha 
guild perform them under the direction of 
the master smelter, I flndj howewer, no ex¬ 
plicit fltataEnent on this Important dlTislon 
between th* scored end the prof&na j end 
ewan within the ectlvities of mining and 
smelting our Belgian authorities leave 4SQny 
ambiguities and doubts* This is espeolally 
true with regard to the identity and respect 
ive rxmotlons of shoMn, issater smelter,, and 
chief. Be fiemptlnna writes of »b^ shfiaati as 
distinct fr™ the chief. but who is the 
'’mnator smelter" to whom this author repeat- 
adly refers? Is he usually* always, or nev¬ 
er the Chief; OP cay he be the ehaman who 
ppe pares the mglcal Infusions of berk and 
preacrlhofl the eacred woodat Ladama (150J, 
desopiblng cOErpar-working for the ketan^ 
region in general without epecifying nis 
tribe tells ua that eaoh tribe has it a mas- 
ter-sielter, highly respected, who possesses 
the noceesaxy secrets for the work and after 
whom the mlue la often named. But he Iden¬ 
tifies him with the ahsman, and says nothl^ 
about his relation to the chief. Ladtae adds 
that the anal tars allow no women at tha 
ameltitig piece, that men ere forbidden sax- 
ual InteroourHO during the mining eaaaon, 
undor pain of a good, hath and two days ab¬ 


sence frcHE the furELacea; partlcuLara which 
de Hemptinne does not mantion for the BeTekc. 
Since Ladame proceeds to deeorlbe a emeltlng 
technique quite different fream that of tha 
SaYeke, 1 think we may assume that he is 
dealing with another tribe* ye may safely 
guess that among the BaYeke tha shaman simply 
attands the ainlng end atfieltlng* prepares 
the aacrad medicines and directs the purely 
ritual details; that the chief, if he la a 
momber of the '^ooppor eating'' guilds pre aide a 
over the whole business; and that the master 
smelters are any experts or- prominent mem¬ 
bers of the guild who run furnaeas of thsir 
own, 

Balle 

lla (£4^]* amlting proceeds under tha 
clnee supervision of an “iron doctor/* whose 
tare knowledgje la handed down from father to 
son* and who alone knows the aeeret medi¬ 
cines which are absolutely nacoseary for the 
process. He camps in the Icpg shelter which 
the men build for themselTea near the fL:r- 
nacea; aalecta a men whom he cslla "wife" to 
□ook for him and give him other assistance; 
and refrains from shaving or cutting hi a 
hair throaghout the smelting periods 

Bis first ritual act la to pour a pot 
of beer mixed with medicines into the four 
holes which have been dug for the furnaces+ 
'riThen the furnace walla have been built about 
a foot high, a boy and girl ore put within* 
and the iron doctor ^ves them each a bean 
which they must orack between their teeth 
and awe1low. The craoklag of the bean sym¬ 
bol i nee the crackling of the ameltlug fire; 
and Incites the men to about Joyfully **lt 
crecklea withlnf*'* forecastle^ the proper 
ameltlng of the iron. HaTlng been brought 
into such close BsaoclAtlou on an occaalon 
so grand, the boy and girl should later 
marry. 

The iron doctor dose most of the pack* 
ing of the furnace. He prepares for this 
weighty huaineBG by retiring alone into the 
buahi whera* with wide-storing eyes,he chews 
certain herbs which he later spits on the 
or®. But these ara not the only magical sub- 
stBnces which he adds to the chsTge. Pieces 
of hlppopots-flijs hide, gulaee-fowl feathers, 
and a number of Secret things arc also neo- 
eseary; end seem to pley e aympethetic mag¬ 
ical part — the crlea of tha hippo and the 
guinea fowl being Identified with the loud 
berah noiaea in the smelting furnece* Atop 
the whole charge the doctor places obliquely 
aous split pieces of a mystic wood« When 
the Iron baa been extrected he retlrea to 
hla pentonent dwelling* ah&kca his rattle, 
and slnga^ 

The iron dostor^a supernatural func-^ 
tlona rather ohecure his purely technical 
oces, but the letter becosis obvious at sav-» 
era! points* It Is he who packs tba ehargs. 
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ana vtiOj by repeatedly ax^jiaielei; in^iae 

nf tbs TfinHlatlO^ ttlbSAp Efijfl vbsD tbs 

bes been flnishsdp 

3o miob for abepaaism, B«t let ns ra-* 
turn to ths Beruel uspbctB of 11a irsn-sEifllt- 
Ingp ifbidb are partioiilarly well developed, 

I bars mentinnsd tbe Iron dootoT'-s '^wlfep^' 
tbe loen who not only oootcs for blc but bslpe 
hia to cbfirse tba furcace; end the boy end 
girl who oraok ^sane betveen vhefr tsstb 
vitbijn the unriiiLehed nimece irall^ 'These 
lira only Bltgbt augi^stiaas of the sexual sb- 
doelatlDua of BUHltlngp both positive end 
Throughout the whole period the 
corhrisn lire in thslr spseiaX shelter and ob- 
eerre tbe atrlcteet sexual taboos. (Me 

vlBltlPg the Tillage must refrain frop eopu- 
latloup my not oTen ait on hla bed or enter 
Me bouse; and all wacen in tba Tlllega are 
lEi the oondltlon Of recently bare are d wldowsp 
who suet not wash or anoint thenaalTes or 
wear any ornamuta lest they teapt the 
BEDeltere^ Though woEaen prepara the fine 
Olay for tba TentllatinE tubes, no i^^ns^m- 
BtiQf: woaan my com near the speltercaisp. 
If one of the Ci^u has o wet dream whlia 
Bleeping there ^ ha jauet be purified by sit¬ 
ting under s aasll leafy bowsr on a oroaa- 
ruads, whlla the doctor aprinklea him with 
apeoial mdioinea; and oust then run along 
one roadp through the bower, and along the 
other I thus, learlng the dafil^ment boblnd* 
JLnyone traneirasaiag any of tbesa taboos j or 
falling to be jHirlflad^ is said to hare be- 
iritohad tbe Iron and m*da the smelting a 
failure* SoToral trl?lel prohlbltioaB seem 
to bare no semal rarerenoo: the tahoo on wa¬ 
ter for nan whila building tbs fiiraBceap the 
exclUBion fron the foundry qf anyone weering 
B dark olotbp black or dark things being 
genorally uniuoky* 

At$ an many oooesionB when serual aetlTi- 
ty is taboOj lewd jests and poetry are en- 
ccuTBgedp ^oith and Dale gl-^e tha following 
songs sung by the man durlne smelting; add¬ 
ing that **all adultery. In fact everything 
but bgd IjinBUBKe and stealing -"* Is taboo to 
the doctor and the workers — a restricted 
Sort or license wbiob finds a atrikiag tcral- 
1*1 in tbe circufflclalon schools of Southeast 
Africa * 

^Kbngwe rolitorlsl tmd l^laba the black 
[labidb feclntfbl* Kongwg hemries njeiKongwa 

sad Maloba the bleok* Koncs^s horrlfl^a nel 
I found Kongwa blowing tha fire, k'ongpe 

horrifies m, 

*^Fas3 away at a diatancBi paaa away 
far^ — you whom we had repeated oo&aeotiofi 
with'; pees far away, pans far away, — you 
whom we had repeated coaneotioii with| peas 
far awsyi. 

tbe pole to the orifice of tha 
vaatilatlng tube; tbare le nlaonslng oedl- 
cicB therel 

*^0 doctors^ we am going, we are going 
oft with them, we are going to gat madicinaa. 
L^t thejr ObiId stay and see whether the 


kiln will tell him it is belling* 

'The man with tbs bars glana. It*^3 ell 
epllt, it has beccne of the sprlngp it askes 
him dafascate« 

ma 'With the bare glens, pace far 
away; thla little work baloncs to the smolt-i 
era; m glens which would strike you In tbe 
eye oiat not be brought here» 

"Obp it is boilliig. It is boiling, tbe 
xnedictna; when this physio la ready I shall 
free d woman end a child; it l£ boiling, tbe 
^dlcioe* 

'^You who curas the Smelters I Tour clito¬ 
ris is grown tremendouslyp your l«bi^ will 
be boos with which you can cultlTate your 
grain. 

"There la work to the smeLtBra, thsrs 
Is work, there is work; to tboas who c^u^rry 
the stone I there la work. Tesp you find the 
footprinta Of the stones, you begin to re¬ 
joice* GMldreo of the dootor tell It out^^ 
they hSTa retarned home who bewitched the 
$tonsa," 

Tha smelting fire saexas to have a super¬ 
natural Talus of its own. It must not be 
called fire, but "'the fierce one" — a aym- 
peithotio term which induces it to burn more 
fiercely. 

He sol tha inherit their profeesion 
through the ratberp sad tlie ethnogmpkiHirB 
iDply that most or all of tha smiths neXong 
to one clan* tha Bane iubulo. They are al¬ 
ways lisble to the susplolon of witohoraft 
^because of tha little things which they 
forge,and protect themselTes against 
this suBpicion by nsans of oertaln medicinoe 
Their forgo is a feTorlte gossiping plane 
for fMn, 

Thfi sitonaiva use of ni^slElng nediGiiiea 
has parallels in Katanga UBage nearby, and 
among tbe fsr-riwsy Fengr?^; the enitithy ea a 
goaaiplnf pise* raosHi Cbsgga usage;and the 
two children within tJ:s unfinished walls are 
semi-Counterports of tha Juvenile pair who 
curry the sioolcing jiH±dlolnae In Uflpaiaa now 
to he describsd* 

In Ufipa >1307], on the SQutbBsabsrA 
shores of Lake TanganTikei smelting slid re¬ 
fining of iron take place in tha dry season^ 
from ^7 to NcFTamharg and are control ltd by 
a group of speclelist;;, sslrnngu* This group 
apparently isoludes the hunters^ guild p for 
hunters perform mneh of the labor of smelt¬ 
ing end re Cel re in reward a definite propor-* 
tlon of the yields 

Four BitiparnatuTSi faetora operate to 

make the amslting a auccass ur ^ felluro, 
theBB srsi UJ the purity or impurity of the 
worksrai tSJ the ancestrel spiritst the 
speclsl power of the master spelter;aiid H) 
tha iuidlclnes. The oneeatml Spirits fl*d 

the nBSdioiaas aeem to function iiulta inda- 
pendontly, though both dmnand tbot thoaa who 
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labor be ritti&lly clean. Tbe power of tba 
ouster a die Iter appends lere®lr poa^ea- 

bIqq of ^od nedloineo. 

Thin oBCtor^ In qtacoalre tbe nenr 
and children for the season*a workp ellnl- 
iiBXeB all those tiIio be baXlRTes are Inpurai 
those I for example , who hsTe eaten porK Qur- 
lae the peat year, or those who hawe bad 
edultcrous relatione , or laen trhosa wiree 
have oonnrsLttad adultery* Havla* thus aolec- 
ted hia crew, he orders tfeen to build tha 
furnace end the spieltlBe camp. The aaxuHl 
dlvtfiloo of labor is about the same as In 
uoTml eoonoalo activities, naso doinf most 
of tliB heavy work with pick and axe* woswn 
wcrklne with dayi but at one point e breaali 
of the ordinary rule caueaa a noaant or ewSf- 
werdneasp The tuyeres are thod^t too teoh- 
nlcal EMtteTj or too Intldiately eoanaoted 
with the ameltlhg mysterlaB, to be entrusted 
to woflsn* Though cmde of clay — women ^s loe- 
terial — ttwy are feaMoned by boys ^who ara 
S 3 sahomed. of this effe-rainatfl occupation 

that they parTora It at flOM secluded spot 
in the bueh where nobody oan watch them. 

The praparatton of the charcoal is ft 
very delicate affair. For this, new sms 
jKist be made* and all the hunters and profes¬ 
sional assistnnts who will out th* ^ 
leave their ftics to '*alaap" in the chief s 
hut for the nlfiUt. Qa that nl^t all niftiii- 
bera of the group nouBt abstain from aexual 
Intercourse. Over these axes the ELaater 
mnelter pronQiinecfl a curse on anyone who 
will curse them^ end evckce the protaetlcn 
of the anoesfcral splrlto. The next rnomlns 
all the participants smear white earth on 
their foreheads sa a mark of purity , and qo 
forth With their axes tc out the wood. 

on the evening before the departure to 
the smelting cacip* the master sHsltar brings 
out his ntaueala, the box oontalnlng his spe¬ 
cial gmf*lting madlolncs — e weird aasort- 
ment of bones, feathers, skins of poisonous 
snakes, and so 00 — which he keeps on a 
epeolal shelf m the place of honor in his 
hut, and handles with the greatest reverence. 
Having placed this on a stool* he kneels 
before It ani woratlp* it as his mnater; ttiea 

apite on It. estlns thnt ■ blessins faU oa 
him Just aa his spittle fslls od the box, 
til the norkera then file past It, kneel,and 
receive another amenT of white earth oii 
their foraheadB, «.» thej leara tha hut they 
give cries of Joy to aoclalm the powere or 
the iitanBBle. He it nornins, before sunrtae, 
they Boleamly proeaeo from the rluege to the 
ameltliot camp, led by two youo^ ehlldren eno 
have as yet hod no sexual life. One e£ these 
children oarrlcB the ntuga^, t 

cook and a hen for aocrlfice- Both must 
-walk aa aplrlto," without touching or 
BoratchlnB thamselwefi . 

Once the workers have established then- 
seLwes in the melting oomp, the women burn 
the wood to charcoal and brine t^ c^rc^l 
to the furnace in basJeeta woven specially for 
thlB oeeaslon. If the eharcoal-buTnlfl® 
falls, sojueone violated a taboo on the night 


when tbe axes wars blosaed* If be confeaans, 
be ia ejcludad from tb^ copp and lauat pfty ft 
fine of twenty ^oats or a slave , If no one 
confesAes, poison ordenln may be adinln^ 

Istered to any suspects; or a diviner nfly de^ 
alam that on evil gbest is causing tbs 
trouble. Tbe bones of tbe trouble-TnEken^UAt 
then tft evhumed snd burned. 

rho nait critical point la the slanting 
of the nedlcines In the pit beneath the fur¬ 
nace floor* Hsrs the two Innocent ohlldran 
s^slft aerve in a place too parlloua for 

adults* Thay bring the ntagain and tbs 
cbickons to the rumacc* again '’waUciag as 
spirits;^ out the cblcksns' throats and 
sprinkle their blood over fumaoe, tuyaroB* 
imcodij ore* and cbarooal. One of them talcss 
the ntagftla into the furnace while the other 
stays outside, both repeating to an aimony- 
jioua apirlt, ’'Light tha fire youraslfi I'ay 
it bum well I** yoXlowlng the dlpectlona of 
the master, the child Within the fumaoe 
places the medlclnss in the pit, sddlng th* 
bands of the two chicksne end cevsring all 
with earth. lies ter sad children then return 
to the ameltlng osmp, where children alone 
may eat the sacririeial fowl* while the 
festberSi bones, other debris are ear*- 
fuLly burled. 

CtraiEionles likewiee precede the rafln- 
ing of the Iroa. The master again worships 
hla ntagftlft; but instead of alau^terlng a 
chicken to draw blood* he alnply breaks its 
toe* mixes some of the blood with his raadl- 
dees, and then, with closed eyes end Muth, 
sprinkles blood on the crucible walls. ae 
places the nlxtur* of inedjcines and blood in 
a little clay veseel which he aeala with 
clay In the bottom Of the crucible p The 

chiokan he kills and eata without any cere¬ 
mony whon the work is over. 

in ifovember^ when the bis; rains are 
about to begin, the caster gives the order 
to break esep and return to the normal vil* 
lags* The whole crew rejoieea in a great 
bi:^or party, the wives of the ameIters pre¬ 
senting thee with special beer which they 
alone My drink* On the eveolli;? After 
return, the Mster pl.^cos the ntftgals on a 
stool* bowft down to It and claps hit hands in 
hoesge, rollovad by all of his male assis¬ 
tant a, The sacred vessel and its content a 

are then retumad to their shclr, and every¬ 
body gets drunk* 

Before using a new saLlthy, the Flpft 
aailtb klllB e cook and sprinkles ita blood 
on the aavll, "rhat this forge may not spoil 
ny Ironj that It taey bring me riohoa and 
fortune i"* He then chants a prayer to hie 
anceatorSf cuts off the chicken's vlnga and 
hangs them on the frame of the hut as a 
protective oh^m* After this, be and his 
profaoslonai frleoda eat the chicken. 

Analogies to the smelting ritual of 
thlfl last jpreup of trlbOB occur among the 
Lambs of the same region* and amoog the Pan- 
gM* BaGanda, tugwsrl* iaSyamwexi* horthera 
BaTetela* and apparently moet Congo peoples* 
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^ho talsoo a^xual IntareourSff durlag; melting; 
and ftaong the AUanda and B4KaondB of the Ka-- 
Bempa Dlstrletp Korthern ^odeelap who In- 
tlnately asacclate irea sr^eltln^ with the 
eptritfi or the dead- Eoth of these featureSp 
howETer* fle«E!r to he /reneral tar the Coftso 
and BB far to the northeaet ae the TeiM^e* 
Another widespread similarity la the aEsocia- 
tloh of ^itha with hunters, Te find this 
In Darfiir and ^adal^ where arjltha and huat- 
era are eoclally degraded; amoh? the bbHoIo- 
hole west of Lak* Tanganyika, who rate 
KF-lthB socially Juot helow Ghlefs and hunt¬ 
ers ^ and posslhly encng the iSaeai^ thou^ 
huntars are here a different tribal group, 
Tiedldnes" are inrportant to smiths Bmons 
the Ahabua and ^af^Sp and to acie Iters Bmong 
the rangwB^ ATonga, Angcni^ and some other 
peoples of the liyaaa-Tanganyika Plateau* 

.^11 of these features — sexual taboon, 
association with ancestral splritSi with 
chiefs p Slid with huntarBj and the use of 
smeltlnfC tiedldnes — seem to place the 
scelting-rltijals of tha Kyasaland-Kfttanga 
area in a broad relatiojiBhlp ^ith those of 
the eantral forest ^ fron the Pengwe on the 
northeast to the ATocueo ob the ^anheal* 

Ondulu, Angola 

To judge from our very frasnentary 
notes on the social and religious aspeots of 
metal-working In Angola end the Southern 
Congep the people of Cndulu (31?) In Angola 
provide a typical example, Hera hlaeksiDitbs 
form a hereditary guilds the meiTbbers of 
which enjoy a eoclaX statue about equal to 
that of sharifiiiB* and are led by mas ter a who 
are often called oclmhanda, t itch-doctor« as 
well as colvinda, blacksaith, A youth born 
Into thlB guild achieves profes&ltaal stntua 
only by e long and difficult apprenticeship* 

The mater smiths always direct the 
smelting, during the whole smelting: perloiip 
e?hlch usually covers the lest fiva cmnths of 
the dry season i the men and boys sleep in a 
circle of huts built croiiiid the furr-flCCi 
where the womtaii bring them Lheir food* Thay 
lighten the work by continual ehorusea and 
intervals of dancing^ but any branch of 
rules during thla tloie, either by Galea or 
feEDalea^ is punished by a fine. 

So far the picture contrasts shexply 
With that of the BaKitara* But n eurloua 
one logy appears in the treatcneiJt given tho 
smithes a la dee ^ hammer^ which is made by ex¬ 
perts for each novice In ratum for a large 
pig, Vhen the hattffier has bees f ini ah a d^ the 
women brew grant quantities of bear for a 
feast p and the hammer Is sprinkled with the 
blood of a aaorlflced fcrwl* It la then tied 
by a cloth on the back of a young glrl^ Just 
as a baba is tied on the back of the mother; 
and is thus carried to Ita owner villegBp 
accoopsnied by the chief blackaalthp his ea- 
slstantB, their relatives * and the whole pop¬ 


ulation of the village where it was mdepSll 
sinolog Hpenlel songs. But instead of being 
Die rely child , an among the BaKit are, the han- 
aer is here also eeilad ■'cnief " or “comer," 
By providing boas for the fields It fecda 
the peoplep Just as the chief, throu^ hts 
ccnneotlon with the fertile earthy is respon- 
sible for plenty^ end It nourishes the peo¬ 
ple a^ a cwthor does her child, rhea travel¬ 
ling* its owner never tskes it into vlllogea, 
but sleeps with it in tha woods; far when a 
chief has visited a Tillsga ss an overnight 
guest the women esay not work In the fields 
the next day, 

Ovlmbundu 

Hajtbly'B date on the OTimibundu 1115 p 
114)* fail to give ub many pointe of conperl- 
con with the patterns dEscribad aboro. 

Thou^ this group rate smelting very hlgli 
among industries, their a piths do not forp a 
hereditary caste end are not endogamous^ 

They do* howBTBr* attach connlderahle value 
to the great hegnuer, have to undergo an slab- 
ore te apprunticeship and Initiation* and are 
affiliated with aplrita in a rather extra - 
ordlnBry way. 

The apprentice begins hic trainlug at 
about eighteen* but is not allowed to make 
Impiomcnts till ha ban baen initiated two 
yenra later* His mGCter theo eraMces him* 
makes the toola which he will u&e in his 
celling ^ the Eynibol of the skill trahsciVt- 
tad to him — and conducts the initiation 
ceremony, ^or this occasiofi the novice pur- 
chases two cocks and two hens* a puppy * aud 
a goat. The ritual centers ohlofly on the 
ji^iaking of the large hammer. After the tios- 
tar has welded the heed to tho handle , and 
whilo tho hnmr.er is still red hot, ho pushes 
the handlB into the bolly of the dog;. then 
kills the goat end tho chickens and spria- 
kloe tb* new tools with their blood. Via and 
his assistants eat the eacrlficial meats 
with maite and beeas. The novice has been 
stoadlng all thla while on s smsll anvUr^n’^ 
the inaater now says to hla, ”Tou may speak 
and tell us what you want," When the 

novico hSB announced his chelae^ tho bystand¬ 
ers clap thoir hands and trill with their 
ringors in their open mauths. Then the young 
man steps down from the anvil a full-flcd^d 
blacksmith, 

Qrla^undu Bmltha attribute soma of 
their skill to the splrita of people whom 
they have killed* and represent these vic- 
tima by wooden efflEi®^ naar the 

large anvil or in their own dwellings , 

Tbe D1 strict of lake Leopold II 
and tho Uikenle Bivsr 

The lloscngere and BaSakata* the only 
two tribes around Lake Leopold II and tha 
LukaniB River frcia whom we Have good eC’* 
counts tl^lL seem to lack any apeolfic ra- 
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llEl&ua ^motlces in sdeltlne or foreine,fl!ici 
plao 4 CKjflt or the non-toehuJcal ac^liaflla on 
tte Iniorlteoca or the crart and the atatua 
of the craftanan with relation to ohleftan- 
BlUp* fribea north of the BaSakate haTt e 
tTaOition that a few gensratlons a£o — ap¬ 
parently whon an old tDrorEoant *a fethnr war 
e child — en iron-workiii^ trlhe eiiterad 
their region frcci the norths paused for 
uhllo to mlna and siaelt and to trade thalr 
products to the Fi^osenijere and other iiatlvea^ 
and then pasaed aootliward tcnterd the Luflol* 
l^ea hellevea that theae iinnlgrants were the 
Ba^akata, They era said to have poaaassad 
the Dpedidl fetiah for Iron^Tforking* \o one 
could approach them while they worked; they 
'^eang ni^t and day,"* and the night sky glow¬ 
ed with thelx snsltlne fires^ Aa they de¬ 
parted they bamed all their huts end daool- 
Ished ell their for^s and rum&caa, leaving 
only broken bits of one and other refuse* 
Though the WoBengere claim not to have bad 
the fetish when the i^aterious randerers 
passed thPQU^t Kaes docs not state definite¬ 
ly whether special fetlshaB new function In 
local IrOn^worklnEj and nsrely spanuletea 
that before this algration oatallursy was 
probably practiced by a Apeclal caits* the 
forefathera of the present chiefs, who pos- 
aossQd the necessary aeorets and anjoyad so* 
cial privileges^ 

Though the Ifeseiigcre and BaSaketa do 
not Invoke deitlca to esslai then La siadlt- 
LDg* they take certs In laoaaurea Ci^^lnet evil 
supernatural forcaa and to prevent Leymiin 
from vlairing aoiM parts of the process. 'Then 
the Easter scwlter la about to prepare the 
ohannel and the clay receptacle into which 
the molten iron will tusp he Bonds ell ^lOttien 
and childrcB hack to the vlLlege^ and he al¬ 
lows no one but himself in the hut while he 
is baking th* furceco walla. During exalt¬ 
ing, the workmen may leave the hut only to 
defecate or urtuHte, end may have no contact 
with the other villagers, espeolally nij sexes- 
ol ralDtioAs* 


Compared with soedo sioeltlng rituals^^ 
this one aecos quite fotit uraless* Ziut as 1 
nave said, theae tribas idenK^lfy anvtths with 
chiefa, end watch the inheritance of the 
craft and of its eccessorlea very osrefuLly^ 
All of their chiefs sre biacksEuitiis, or at 
leaet have the knowledge and the right to ba^ 
Though dMW not explicitly aay so, I 

think we nay mssunie that the manter siselter 
Is also the master smith* At any retOj the 
isnsfcar sinlth is ueually the rounder of tha 
village around which several aiDdller settle* 
cyants may hs set up by SBlths and their fenl- 
llea from the old ooflHminity* 


The dipjiity of the smltb 1* em¬ 

bodied Id ftlB beUovfl, which be will 
only for a «ty hl^ price , p is L^uelly 
thib nniv Individual who owns e hallows pn- 
™?elyf aid "woe it^ quality and the number 
of its oliSJidsers are correlated with the pres¬ 
tige of him and of his group, ha takes the 
groatest care of it, end repairs It many 
times befora retiring it from uea* 


is to make Iron anvils* Only ba knows the 
secret of thalr manufootura and may guard 
the axe with which he incises their flat 
heads p and only he may use one ea a hammer* 

Ea also nakea the lrsn'h 5 iiii!»r*as wail as all 
Iron insignia carried by people of rank* 

Among the Boksla and Ipala, sal tha have the 
right to wesx the national coiffure* Smiths 
of the Hoaaagflre, Tumba, and Ted la are ^ red¬ 
ed socordluE to the It rights to lainufeetLire 
certain objects, the value of which deter- 
mines the amltb’^a prestige* Vitb thia hl^ 
adcial position of smiths are oonneoted the 
Iron — and aomatimes copper — ins Ignis 
worn by different ranka of chief b. Aioong the 
Balilnitehu of the 3ena Dlbele area, cloth mak¬ 
ers take the plaoe of smiths In the aoclal 
scheme, but this ia probably a racanfr aodifl- 
cation duo to southern And possibly to Arab 
influence. Even Kosengsre and Sekata anithE^ 
however, engage in wood-CATVing and the manu¬ 
facture of wearing apparel, in addition to 
their work in jKtels« 

The smith la also subject to aeveral re¬ 
strict ioofi, being usually forbiddsnp for ex* 
ompla, to forge Iron in a village other than 
hifi own* Hla rull*f lodged aiaistanfia flsay 
collaborate in otaklng everyday weapons and 
tools, but novicoB may work on iron only 
till the for* of tha object begins to appear, 
and Eoist laavs the subsequent strokes entlra- 
ly to the initiates* 

Though the smith niay take on appren- 
ticcB^ his craft is primarily s hereditary 
affair « Its inheritance follows both the pa¬ 
ternal end mftternel lines, Ln a rather com¬ 
plicated manner. All male cMldren of s oss- 
ter fiaitb cay leam his profession, thoir fa¬ 
ther making thair tools and being raaponsl- 
ble for their teohaical educstlon* At hia 
death « hewevar, hi a forge and equipciant pass 
not to his sons but to the oldest son of hia 
sia^tar who is nearest him lo age. If poaai- 
ble to the oldest eon of s sister born in- 
n^dlatcXy after himp If the dead smith hes 
no sister, hie inheritor will be ohosen fron 
nmOELg his brothers, with whox his sons will 
continue as apprentices^ pr. In default of 
llvlr\(r brothAra, from sjpong the sona of 
thalr daughters. If the amlth dies without 
sisterssoon, brothers, or brothers^ daugh- 
tsrs^ aonSp his forge caascs to be used« 

In addition to tha inharitcr dasIgnatod 
above, the sRiith admits to his professional 
secrets all ftala children of his uterine sis¬ 
ters end, for a remunsrstLon^ forges their 
tools from iron which they bring to him. To 
his own children, however, he ^ves a BOra 
oaretul education while they work as appren¬ 
tices at hia forge, and from them he expects 
no reiKineration for making their tocla, A 
new naatar ecaitb la assisted by his brothers 
end his rather■'e alstera^ eons, who are all 
mre aovloes, end rarely by his mother *a 
brothers^ sohb* who ftoy be full-fledged 
smiths* He is obliged to continue the educa¬ 
tion of his brothers tmrard full profession¬ 
al atstus, but not to esre for his coualne 
in the sane way^ 


Another prerogstlve of the master snlth 


Thaorstioally^ thereforo, the now 
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ajsLltbfl tend to ror& ft ffiore nus&roufl group 
tbAD tfto^a of tbo suitb^s generatlOQ; 

but in pr^tctiBB ttae wn* of tli* d#ad sioltb 
usually gRtber" around tboEasslvaa b few rela- 
tLvae and BeloftatsixtB Bed blvo off to aatob- 
liali a UftW YiHafio and afflitby* The rlabtful 
inheritoT, bowairar, alone has the rl^t end 
ohll^tloa to maise tools for tMa new nhop^ 
end he is theoretically the parent chief of 
the rtow Tillage* A Bnith'e sons nari with 
their father *3 consent p leaya hia Tilla^ 
and estahlinh forges of their own diirtng his 
Itffttine. The father then has all righte at 
the new for^s* but shares the profits of 
the wort with the sons« Though he nay nalta 
their tocie^ he mat do so et the new forgef 
The sons of a dead cub star smith* upon nom- 
pletio^ their education under uls inheritorp 
ragularly leaya to found s ntw forge and 
Tillage; but cney can noTar again oooMrate 
at the parent forge or expect their father^a 
inheritor to work at theirs^ The eothar^s 
brothem^ sons of the nastar enltb, however 
— though they nmy assist at the new forge-* 
have no right to leave the old villeEft* and 
only there can they handle the sinith^s ham- 
mra^ 

Thus we find repeated* aoiong blacks 
atm the in the central Qun^t the aama old Af¬ 
rican story of the hiving off of new kraals 
from the parant cosuftunlty p with the authori¬ 
ty of the parent chief formally naintained^ 
and in eddltionpS specifle Congo featurOitnfl 
matrillnaal inheritance of rank. 

The partial identlfloa^lon of ssitha 
with chiefs is nmnlfeatcd In e niunbor of 
ether groups In the Congo ores: notably on 
the upper Ogowe* where smiths are always sor¬ 
cerers end often chiefs: in Loongo.where the 
national nacred fire ie tended by a priest- 
smithy amoai: tha HaSonge* where smiths rank 
Insnedlately after chiefs- aEnong the Ba- 

HoloholOr where they rank Ju-=:t below chiefs 
End hunters and above the chief's Ileatannnt 
and shamans; and spong the lluEhongo* who 
claim that eaiithine was reTsaleil in ft dream 
to Woke, the fourth king in their loh? royal 
llna^ and ^ho point to aaTeral kings of old 
tiofl who were famous snitha* 

This close oonn-^otion between ajiilthlng 
and ohieftanship In the Congo laoy recount 
for the situation aaoftg the BaKaonde^Alunda^ 
BaUahl, and BaYeke on the Con(?o*a ooutheoat- 
am borders I where the sncestral essocia- 
tlonn of sfl^ltlng seem to have retiained, 
though the specif10 identification of smiths 
with Tniage chiefB la epparecitly never made, 

North of the Congo» the Bnoeatral aS'^ 
pacts also persist* while the taboos of the 
snalting period are more stringent and the 
HHi^ltlng "raetiicines'* piny a greater pert* 

Pangwe 

Four factors make Fengwe iron- 

leaking noTft than a technical affair: the 


fire cult* the ancoatrai culti s balief that 
the naiwa of pLants can enart a gympathatlc 
i&agloal effect on the products of industry, 
and a still Kora genarsL oonnotlon^ wtde^ 
spread throughout Hsgro Africa* that aaiual 
activity of any Sort laoy cause the work to 
go wrong# Fftngwe ettaoh no social atii^ia to 
the craft* and the Iron- worker a enjoy no 
special position other than the reepect for 
their skill, for their ability to foot the 
clgh shfiman^e fees and the physical diffl^ 
cuLtles of the work, and for the large 
profits which they receive* 

Though the smith usually works in the 
village club house* on demand flTC men or a 
few more contribute to the building and up¬ 
keep of a special smelting hut* whore snelt" 
ing. In each working period, is perfomed as 
many times as there are owners of tho hut, so 
that each one can receive the major part of 
a blaciiL* 

For two months before smelting, as well 
as during the process, the smelt ere tnuet ab^ 
stain from sescual Intcrcourae* Hear their 
workshop they may build n small domitoryT 
where they can pass the ni^t free from 

temptation^ If one of their wivoe la men¬ 

struating* they incise ft losenge^shapod pftt- 
tern on one of the yoste opposite the fur^ 
nace* acesr It with e powdered red wood 
which she bee th«E, end cover It with 

ft Iftftf of kvrlanthus erboreus to hide the 
shame, 

Flants whose coapoctnass or flexibility 
may induce theee qualities in iron* play a 
large pert In both smelting and forglag« 
Moat of the «iivedlcluea« bought at a high 
price frciit the ahaman and deposited la a pot« 
basket* or wooden vessel, which is buried in 
leaves in a little chamber beneath the smelt¬ 
ing pit, are chosen on this principle: bark 
shavings of Mncrolohlua g^trauael snuJB Hartg^ , 
whose heavy , plank-1 Ike roots will cause the 
bloom to lie heavy In the pit; leaves of 
Uftrsttia f raxlnea 5 b * , to make the iron coai- 
pact ilk^ the young fronds of this fem* The 
panicles, leaves* and sterna of the burry 
p lec t ronthus and AftelXema aeemnoct iale h «, 

deposited under the smith's Mvil, express 
the wish that the sKftll bits of iron =iay 
stick as closely together fts do the fruiia* 
leaves^ and sterna of these plants* The smith 
may throw a couple of Plect ran thuja fruits in¬ 
to bis tuytre for the same raason*. The chick¬ 
en killed and eaten by the amlthe is cocked 

ill lesvea of Anvstaela BLa-eroohrllft T\ _JsSn-i 

Uftnotea xe nke^i^ilg , , Ploapyr^ frftgrans 

i:hiTke, Desolataia dswevr^l tna Coup 

and rlexible stems of which will impftrt the 
some qualities to the Iron. A similar motlws 
Bay Influence the oholcs of wood for tn^ 
smelters^ charcoal, which is Chat of ee- 
peoially “strong’' plants i Pantacletbra m|£ro- 
phTlla Beiith** Ervthrophloama Gulneenas 
S viloodreaens eabunSnsia 

tesmasnnii Har^.. and irylBg^^ 

Iggl,, though her* the ^yaleftl advantagea 


V.. E»i pp* m-M. 
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may outweigh the magieal onesi 

Auceater vershlp afld the flra cult art 
also strongly associated with Pangwe natal* 
Itirgy, Only wn who stand hl^li in these 
cults can poJce tha sjaeXtlng fira* From time 
to tlJEie during the ameltltlkg the flliMiaii 
strikaa between tha hallows with a bout^uat 
of Rlnoren HraclXlrea SmI ^ or gandalyaag 
tenui flora Be nth , , bringing tha powar of tha 
oncaatora te baar against any unseen avlls 
that may ha Xurlclng about* TaaanEnn axplalna 
that these plants are chosen becQuee thalr 
leawes art llfea those oT tha 
mannil HatHs,* the dwelllng-tria Of sctila In 
ItmhOp or are used when C?Ortlfart lasTCs are 
udiDhtainahle* Slnca chickens are assocletad 
with the flra cult, their faathers con^rlse 
the casantlal ingro(Slant in the mixture of 
WQBdiclaefl'’ burled beneath tha anvil, and a 
ohichan is kllLad and eaten by tha e&lths, 
who cook its flfisb with the toughs flailbla 
borbe I hart ns^e d ahowa * 

Tha flhaman does his best to lElwa tha 
hcllows-worfcars strength and to drlva evil 
spirits fr» the scene* leeda tha rhytb- 
aifi hissingp and rjshas around the workepa 
blowing on en entaXopa horn* ringing en Iron 
beXlp singingp crying, end iirgins them to 
action. Chen thay have Just stopped their 
work* h* msitaa before each bsllows-boy two 
motions ^ ons as if he were plnclng: soee- 
thing in the furnace through tha tuyere* an- 
otbar as If he were dropping sociathlng In at 
tha top of the furnace * his asalatsJit stand¬ 
ing behind him holding an anliin^l tall, 

Tha paftgwa practice of burying a pot of 
TEediclaos" In n pit heneath the aneltlng 
furnace reminds ua of a fllmllar rite in U-n- 
gonl («v)/ Tfhem the pot Is covered by a 
lid perforntad with four boles, then sur¬ 
rounded with broken (jlay flues, and the 
whole deposit roofed over with cloy* 

gouts 

now let us turn to West Africa p wh^rt 
tha high dertlopmcnt of secret societiesp 
trade ^iXda, and the nnceatral cult has not 
failed to offact metal-working* In Feuta 
(84) Smiths inherit thetr work from tholr 
fntharSp Juat as do all other craftsaen; hut 
they also form a despised, endogajaous csstCp 
not only baeause elmoat ell of them art daa- 
cended from captives hreught from Boure (31- 
guirl)* but bcoausa they nre always auspacted 
of sorcery ana of afrl nation with secret 
3 set a, and becauee a smith betrayed the 
Prophet T»nihanBad to hi a anemias and was con¬ 
ga quently cursed* 

But laymen soiaetlnies make use of the 
smithes magical powers, such as when they 
swear oaths on bin anvil. In this rite the 
smith invokes hla ancastors to Kill the 

braakar of the oathp and the contracting 
parties^ having each placed a rlca cake and 


a kola nut cn the anvil* and holding thalr 
rl^ht handa on loudly pranounca the oath. 
They and the snlth than aat the kola nut and 
the rice cakea* still holding their hands on 
the anvil. 

Iron mining in Fouta Is highly ritual¬ 
ized ^ an exception to the con^n lack of 
ritual in deapised smith eastos* At the full 
moon during the dry season, sf-iths^ families 
Isolate themsalves in the buah^ where they 
all make a systemstie search for good later- 
Ite, Raving found a rich deposit, they 

(father in n copse at sunrise to sacrifice to 
the local spirit* Slttin-^ at the foot of the 
largest tree^ their oldtst smith offers a 
chicken I seven round rice cakes, and 
seven Jccla nuts; ha daoapltdtea th*- chickenp 
holds it on the ground exactly wtierc it fellp 
plucks it, and cute it in half^ still 'molding 
the lower half where it fell* rle then 
throws the kola nuts and the rice cakes down 
beside the dhioken and dlvidies them in the 
some way. Tha upper halves of these offer- 
Inisa are then horne in silent proccssioiv to 
the ort deposit to be '^Iven to the spirit re¬ 
siding there. All the next night the smiths, 
arrayed In rephie fibre costumee with hel- 

q^ots of leaf, and hung with iron bells and 
with iron-ring rattles In their hands, dsuoe 
Ih a clearinft m the iiooiillght, The next 
morning they begin to mine the ore* ?he 

dances in oostwee arc typical for secret 

societtea in this part of West Africa, a 
Bchene" to which the ritual of iron-working 
has been adapted, 

Tlv 

The Tlv in Benue Frovlace^ Northern Ni¬ 
geria [ 111 '* stress a sort of jeh taphyaieal as¬ 
soc let Ion between Iron, atone celts, thunder¬ 
bolts, and the ault of the deed. It ia im- 
posalble to discuss this kind of a situetioo 
out of itfl complete sooial end reltflous con- 
Coxt^ end I cientlon it here simply as an¬ 
other exampla of the maiiy ways in which met- 
ela esay be ritualized. The Tlv consider 
Iron a EDcuna of securing oonjyjictiou between 
the living end the dead, Dno of their oult 
anblams ia a tuyare, which they elaploy in 
connection with iron in rltea to aaqura the 
aid of the household ancestors and to ward 
off their displeasure. They ascribe to iron 
and to stone celts a certain magical power 
which flows thrDU£;h the Si::!thy end through 
ell aaaooiated objects, and oanifesta Itself 
it! thunderbolts* If a mamhar of a secret so¬ 
ciety whe usae hie powers destructively en-^ 
ters a smithy, bs is soon afterwards atruak 
dead by li^tnlng; and anyone who possesses 
smith*a tools or iron alagp or who wears a 
atone celt □□ hla person, automatically 
brings death by ligbtniiig on e eorceror who 
triea to bewitch him. The swear oaths on 
the Iron tools of the smith* probably with 
the satge power in Jolnd. Iron connotes power 
and prastige* A cblof wears a pair of iron 
forceps henglng from his necki and mny 


a* 9?: p- ld9* 
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cmerSj tliouib they do not eng^go lo mfltBl* 
TOrlclflgt keep ft oomplata set of anltb^ft 
tools, A m&n »bo aaplres to praetigift or ^bo 
nut ft to bocome a ftJDltb Duftt propitiate a 
aertain agriooItuTal oult amblem Basoolateft 
with iron end tbujiderboltH, In tbla rite 
the officiant flftorlflces a hen eftd a ooolc 
vhlcb the cendldate baft providedi ftllovlof; 
tbelr blood to fall oa tone®. shtH, tuyere^ 
end bellDTft^ ead tcache b tbo candidate on 
neok end baefe with aojna of tbe blood. The 
chic^enB ore then ritually eaten. After 
this the candidate p If e^ven the fti^sith^B 
toolftj can ba^ln IrGn-norklne without feaft 
If be omitted tbtfi rltfti however^ the cult 
ec^bleic would puMsil blla by pains ID the back ^ 
sterility^ and the defttruetlon of his house 
by llghtnijift, 

Ivhe 

The ilvhe of Togo [£44) etress the he¬ 
reditary ftspoctft af the blftoksflith's qraft^ 
Evhe aoitbs pass their vocation on to thair 
sosft and sons' ftonftp to their slaters * sons 
only if they have none of thalr own. They 
novar tajse apprentices from outside the fftjEi- 
ly* the sons working for theix fetber with¬ 
out fee: ftftd thay believe that If a layiaen 
sets up s ftmltby Indspaadontly be will die. 

•rhe aoltb^s hafttoer enforces theHe re- 
strictlonft by pualabifla InapcstorB with ftioJ*-^ 
□eas end death* Before the blacksmith^s son 
can inherit the profeselon offislolly. Mft 
fatber consults the fetish priests lu the 
god-heuse to learn whether the hamj&ar will 
accept him* The priests divine tha ansirer 
by placing flour on cowry shells and oovlne 
then araund with appropriate invocfttlauB, A 
son whom tha hammer refuses may practice no 
other trade, for the hem»r would cause bis 
work to fali^ If the enawer la favorable» 

bowavsT^ the youuE smith is enid to be be- 
witched by the bammeTp and may follow his fa- 


therms profeaftlon and teach It to his own 
eon. If he took up any other craft the ham¬ 
mer would m^ks him alck:, and would require a 
ftflorlflca before he could bs cured* 

The Bvbe smith calls bis sat of tools 
"tbs hfimniRr and Its relfttJveB*" At all fe¬ 
tish feasts given by the group, thsso god- 
lings receive their dua^ The menbers submit 
to an ordeal by drinking water from m pot in 
which the h nmni BT haft bean submsread, the ham- 
ricr thus threateniug death to anyone who has 
gocuaittedp but failed to confess, thievery, 
fflurdar by polHon, or soms ether offenae with¬ 
in the group. 

Every yaar the atdth and bis faisily ob* 
serve s special holiday for bis tools. He 
cleans thami sweeps hlft shop and oourtyard, 
and Sprinkles the tools with the blood of a 
aacrtflelel sheep, goat, or fowl. Tba flesh 
of the ftacrlficQ is out into small pieces, 
boiled I and nixed with imlra poTrldgie, The 
smith end his family eat this 4:11 xture, plac¬ 
ing sose on the tools, and on tha ground at 
tb* entrance of the a^slthy as on offerlag to 
the ancestral emlthfi. Aftar this they may 
not 'iiuonch their thirst with plain water, 
since that would displaaae the gods;but with 
water whitened with msia^e flour, which they 
first pour aa a libation on the tools and on 
the ground in front of the ftmithy. Sow of 
the beer, palm winaj or brandy drunk at this 
feoat laist he offered la this manner, fhe 
tools punish tha emith or his children if he 
acglects these rites. 

The Evhe erdthy Is said to be normally 
inunune to f ira ^ and its couf lagratlon por-^ 
tends e greet celaMty for the whole Tillafe. 

Tha reader should look carefully over 
the following tabulated notes before coosld- 
eriag my few final remarks on the social and 
religious aspects of oetsl^worklng. 
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HO^MaS 

TTat mfiro aiatrlliutton er 

traita Xtke tliesa maana very llttla. ^7 
do not Kove about like dota of various aolors 
otJ an otberwi&t bXanSt map of Afrlaa. Tbe Low 
ratlM of Bfflltbs and himtapa in Waiai and 
Darfur, for exe»ple, may 

ocmnaction wltb th« assgciatlon of these two 
prof esBl one in the Gott«o and Rfeodeaiat 
wo should not Qonnect tbs Janfjwa praetlce of 
burying "teedlclaes" bonaath tho Bcoltlng ni^ 
tiftee, with a slnllar usa^ amonf the Aiwsonl 
of Uyasaland^ until we have atudied 
cultural background la oach csace, and nave; 
found a oonttnuouH j^eoEraphtcal distributions 
and a well ni gh uabrolcfiTi t Ima-aoqti&nce , frcsa 
one to the other, Eiran If ttieae data were 
available a such a quest would lead us into 

ralt^oua and ooelal realns far beyond the 
seopd of this paper. We can obearve tli*t a 
deBpised enltb taste and a lack of saeltl^ 
ritual characterise the northern ^asslanda 
of liast JLfrlcai that trad® (guilds* Boroer7| 
the sBaoclatlon with secret socletlcsi and 
the emithy-elubtiouea are comnon aitiong Eatai- 
workera in West Ifrlca; that in the Congo 
forest and Its borderlands to the south and 
ssat we find the saaoclatloa of smltbB with 
cblere and buntarSf eoappleit smelting rituals 
in which ‘^edlelnes^ snd spirits play 
parts p and a snielters^ juild rather than a 
amithB’ cHste: end that secrecy, sexual 
taboos, the persoalfloat Ion of haamar and an¬ 
vil* and tbe inheritance of the profaBSlonp 
ftra likely to occur elfiont anywhere* But be¬ 
yond thesH Bihiple observatlona , riddled as 
they are iflth eiccptlonB, we cannot at 
present venture. 

we Mist admit that In the nind of the 
Hei^ro petals may possess an Inherent 
tertous quality, either by virtue o* 
hardness and brightness when found In tha 
Qfitlre stats- or becauES of the nlraculous 
tranefoitiifitlon effected at sdieltinfi* We have 
seen how tbs ^;otsL natives, in thti late 
elghteonth or early nineteenth century, at- 
ti^^utod an epldettlo to a new iclnd of metal 
which had bccoate tba fashton for chiefs; and 
how the offending materlal was not 
buried , but those who had discovered nod 
worked it were condeffEOed to death . A curious 
analogy occurs aaoog the Mangbetu, ^»o 
probably found aaal-I lumps of nntlvc 
num, but have always suporstltloualy feared 
and avoided them tldoKpread um 

of the Bantu word for shsmsnp or one or its 

cosnatea, to denote a amlth or smalter, has 

^asB advenoed as en arBitment for tho itiher- 


flftt Eaa;!® of tho jgr.ith*. oraft, Bot Wben ^ 
exasina infllridnal u&ft^a wo find tliat this 
tarm slmrly denotes the fikill which ic 
necessary for shamanism, metal-working, and 
a nuebar of other proTeaalonal ecoupatlona. 
Ttiue the Kongo word for araltb la ugangula 
tvtsz ngangu, meaning cunning, art, croft — 
whereas the word for doctor or sorcerer la 
nqpnqia Tn Natal the term inyanga 

tflifll means medicine maup ameltar of iron of 
copper, blacksmithp oxhide aorker, basKat 
mskert or nnyone practlslftg an occupation! In 
which crush skill io required* 

I cannot believe that the myaterious 
quality of UiCtnls accounts for the rituals 
desorlbod above, or that the latter express 
an orlftinal dlvialoa Of the population be¬ 
tween: 1 nrai igrnnt flud IndigCnoXls peoples. 

In Negro Africa as a whole, huntins i* 
ritualized, as much as p If not more thauj 
[ 3,9 to 1-working, SB 11 lustre ted by the identi¬ 
fication of hunterE * irulld and ''cepper- 
eaters guild in the Katanga, Sftd the rat- 

iiLg of smiths Just below chiefs and hunters 
amoQS tbe ssBolobolo, Ketellurgy, like bunt¬ 
ing * usually requires consiaerable skill ond 
is an occupation frore which, because of the 
Negro fimpbesia on egriculture or cattle¬ 
raising, most of the community Is excluded. 
Though an extremely necesEapy one, providing 
the wcapcjis and iMpleHients for sustaining 
life. Its long and arduous practice tends to 
Isolate tbe smith, either aeesonally or 
throu^DUt tbe yearp from the very social 
and economic activities which his efforts 
sustain, Wc have seen what effects this say 
have on the soaial positien of sralths among 
tribes such aa the i:esal, who Identify one 
particular occupation -— cettla-r&lslnff — 
with aia that la noble* Dlsokamitbs thus 
form a despised caste not ao much among 
peoples who are ruled by paetoral aria- 
tocracles as among; tribes who eonventlocwilly 
devote thenselvea to cattle, or who desplBe 
all foTxSE of manual labor. They have the 
noat eleToted position In the Congo and Nest 
Africa, particularly In cultures where other 
arts :?nd craft3 are ^ell dovalo-ped* 

The negative oorrelatloh of Hueltlltti^ 
and sni thing rltusle 5flth special metal-work- 
Iftfi osstea stands out very clearly in the 
notes presented above ^ and euj^gesta that 
both ritual and caste are conditioned by tbw 
^neral cultural frame, rather than by tba 
wonderment of Primitive Van at procesaea 
which he falls to understandi 
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of the older i^tnemtlon of aiitjiro'" 
pologiata atilj. think Xargply In t^vm of 
orl^tna^ ami consldfir an etlinogTapher'a wort 
unfinishad until he has talJcod of parallelBg 
con-sr-or!$enoa j eoncoatrio dlatrihutlon^ and so 
on* or fiaa indulged in fanciful recount rut- 
tlnna Which cover up tho in hie hlstor^ 

Inal Or archaeola.FjloftI data, For theia ! 
ftopend the followla-; gueaaca^ an antlellna^ 
after ao OTuch hard lahor^ hopln:;; that when 
Nosro archaflolo,' 5 y has offered us real In¬ 
formation on inetala* my oollaaguea will for* 
set that 1 ever laade aosaiDptJons i^hich no 
facta knoim at th« time could justify, 

#* should not ansuine that the African 
Iron As^e was ayerywoere praoadod by an oxtan- 
aive use of atone- prlmltiire syl^^an hunters, 
auch ns the Fy?pias* can eu* out a fairly 
50 od set of weajKjna and tD-plement a from 
ahsll^ bamboo I hard woods, end wood hardened 
in the flrej end may, as do the ixabun Fyg- 
ffitea^ lira in humts-covored areas where 
loose stones ere rare, 1 do not mean to 
eu^^at that any prc-paetol culture entirely 
Laokod atone Implemtnts* but that these nay 
have been very few mid slmylei and that iron 
may have been adopted suddenly by peoples 
who had derived their chief niaterlala fren 
plenty and trees. 

Between the pure Nealitblc and the 
a toneless industries prevnllln:^ throu^out 
t^egro Africa tods^t there intervened* at 
ieast m Northern ^:i> 50 rlo and the Jeotem 
Sudan* several cencuries in which both iron 
and stone ware usei*. This sLixsd inventory 
eeecifl rhre or absent througj^out much of the 
central forest re->lon„ indicating perhaps an 
abrupt tranaitioa to Ironj but it appears 
afaln In Muab^ra Cfivem in Korthern fUmdesla^ 
wherf many stone Imj-ltKentB aeer to hsve 
been doposltoii after iron hn(-i bean smelted* 

The Negroes of the Western Sudan learned 
to Gmalt iron about 400 \-D»p when the first 
anvaa of camel-riding Berbers put tb«il In 
Indireot touch ^tth northern civilisstlcns- 
At first* bowtiv^r, nc northern teohnlques 
cama Ittj the Hftc?ro-r ieveloped their own* 
The art of smelting did not reach the fer- 
dsted coast lands of GrUinaa until relatively 
lata, and then only in cerioin districts;but 
It spread quickly through the Central £udon 
and down into the Congo basin* carrylaj with 
it a sliaple but thoroughly effective forging 
technique* with drum bellowg* b nail-stiaprd 
iron anvil* nnd a straight unhafted iron ham 
mer which would ba uaed aa an anvil as laell- 
Thee* rudimentB evontusily diffused through 
the Congo to Rhodesia and Kyaseland, eastward 
to the Upper Nile and the Lakes ^ and even to 
H few points along the coast of the Indian 
ocean- In tropical West Africa and the Con¬ 


go* the seme artistic and Industrial stimuli 
which raised wood-carving, pottery* and weav¬ 
ing to such heightsp made the hlacksslth^s 
craft an esthetic aa well aa practical 

achievar:est» 

Wetal-wcrklng did not spread across Af¬ 
rica ns a slnrtld hroad fronts hut as nany 
dlvfcrgflnt and interlacing streoms, so&e fast 
and aociiB sloWp which at first left several 
Neclltbic Islands* The Congo, for cin-ple^ 
5:3 the scene of bewildering Klgrntlofts and 
finny dirferiinces in cultural levcil, ahowa 
the post varied matnllur^loal hlfitorles, iron- 
woricln^? being old among sotpe Congo peoples* 
new among others, end transnltted In aiany 
different directlonav Qnly within the lest 
few centuries did tribes in the norCheasteTn 
Congo pass the secrets of the industry on to 
those living west nnd north of Lake Victoria, 
Urundl leamin*; notallurfr/ froa the north 
scarcely more than two hundred years ago* 

?ron the southern Congo It diffused eaitward 
Into unyamvezi* but failed to reach some 
trlboe east and south cf Unyannrezl until the 
last few generetlons- 

Over moBt of the Negro area the smelt¬ 
ing technlq^ua remained the same: fine 

Wrought iron produced under a hond-foroed 
drau^t in a simple pL^ or hsarth. Sametltica 
the smelters incrsased their yield by build- 
lnF>: over the pit a scalX oley fumacOp two 
or three feet high* charged with layers of 
ore and oherooal, but atill they had to work 
^bo bellows throughout the smelting end pro¬ 
duced only Email ouantities of wrought Iron* 
In two “sTldely separated tireos, however — tb* 
interior of West Africa* west of the Niger's 
middle course; and the Interior of 3quLheaat 
Africa, froiT. the Congo-Zamteal wa to rehod 
east to Lake Ky^ea and south to tha bond of 
the Kafuo =tiver — Iron ameXtln? become a 
big industry, th*: rum'icca taller* and 

free ventlXatln"; tubes ’.Tere substituted for 
bellows. 

y^atlvOB on the Bcutheast const first 
learned of iron fro^t Arab cr Indian trndars 
uhout ?^0D * ^nd pnsBOd the knowledge of 

metal-working south and west to inland 
groups who had not yet received it frem north¬ 
western sourbcs* It filtered Into East AT- 
rlca from the northeast as well, but it did 
so mors slowly herd* for the Ethiopians and 
their uf^lghbors Iscked the adventurous trad* 
lag procllvltlea of the Arabs, and there 
were no g^reat local sources of copper, tin, 
and gold 4 . 

The first forel.^ contacts wero stimu¬ 
lated by this quest for gold* which the 
j Negro thus learned to value. They sot In ho- 
I tlon the Importation of copper into the Su- 
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d(m frcsn the aorth aufi the ^isoererr 
copper and tin dopoeltn in the goathonnt^ 
ThoBo nineo «ra dug bx Nefiroes to supply an 
Anlatlo market, nnd soiaa of the work was 
done under foreign BUparvislon* tin fron 
Northern S^lgerla met the braes and copper 
brou^t across the Sahara to West Africa^ to 
produce e castlug art which raached Itn aa- 
thetlc culmination In the brasses of Benin* 
It la uier the gold rialds of the western Sur 
dan and Southeast Africa that we find special 
casting teohnlaLies (elra perdue In the north¬ 
west. rod easting in the southeast1| early 
copper oIXoye, and apparent cantors of dif- 
fosloiL for the hag bellows, Jointed tongs, 
wlre^drawlpgp hafted hajniaers, and other for¬ 
eign elements, Jfltb the exoeptlon cf east^ 
Ing and alloys, similar innovatlDOH were 
entering the northern graaelands of East 
Africa from the Ethioplaii region. 

In two aeseSi techniques were trans¬ 
ferred to iron workiiLg from the nore walu- 
able matalsi Toruba, where the rasaclting 


of salaeted Iron eUnkar imitated Uorthem 
Nigerian tin working; and the Southeast , 
where the uae of crucibles and emeltlng rluic- 
IS for Iron was taken over frtsa copper work¬ 
ing. 

In the long story of Negro matallurgy 
Sgypt played hut a negligible role. Neither 
the Igyptlana themsslwes aor the Negroes 
ilwlng near the® hawe ever been loaders in 
the craft. Iron-working fleema to have 

arrived la the Lakes region froa the west or 
southwest in relatlTely recent times, and 
Kllotlo groups nice the Shilluk, who have no 
Iron sources of their owiip import the metal 
from the south rather than frcia the north. 
Nona of the higher technloal aGhieweEaiits — 
blast furnaces, alloys, irir€-i:iakiQg, the 
pjrdue, and the finer fonas of bellows, an- 
rila ^ and hajmEOrB — center in regions ad¬ 
jacent to Igypti but ranch the height of 
their dowelopnont in parts of the continent 
! where no early Egyptian contact can he desion- 
I stratad. 
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SSCTIOKIL kAPS or AFRICA. 

Showing Situation of Tritea unt Losolltlas 



AArtte - Hap 




















ssaiES m jUTEHaopoLOCT; & 
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1. Fata Jalloo 

2. BBkoy aiver, eta. 

3. ICpellfl 

4. BaaljaFa 
b* Beoxifo 
b* Sanfora 
7 + Gourma 
8» Basari 

Akp&fu 
10 a Atakpame 

11. Yorut# 

1^4 K:aiio 

13. Ibo 

14. Oasidlnge 
IS* pedoo^ou 
16* aaicwiri 
17. Kmolla 
IB. Aatiaotl 
19^ BolCdl tavn 


1« saKeala 
a. Booea (75 
3# HBOdJa 

4. Yaunde 

5. Bays 
BagEun 

7. Bakyi^du 

B# Nftmtacbi 
9 * llargb I 

10. Wandala (Cblttatl) 

11. Darfur 
1^4 Bueejuba 
13. Ababua 

14- Babongaro, Bangooloro 
lb* Baaoko 


1. Hblta Sfflla 
£. Dlnka 
a. SHillUk 
4. filler 
9. 

11* Momfu 

12. Maugbatu 

13. Tobur 


SECTIQil 1 

30* Keerta dlatri&t 
£1* Boadou difltriot 
£3. Futa diatriat 
Z^* Edo 

£4* Yateagfi distriot 

S5. Kourala town 
£6* Tan^ola town 
27. Llruen tewa (Bauaa] 

£6. Dorboaia 
29* Gfluodam 
30* :S1 Cualedjl 

31. Suiapl 

32. Gtiuraa 

33. XabuM 

34. LoaaD 
33* Bdgu 

36. Gmnaal 

37. Lobl 
3^4 Aagae 

SECTION II 

16. Lokele 
17* TapoEe 
IS* Butbandjldda 

19. K^baXa 

20. Boraa 

21. Tacbduiba 
Z2* Fang 

£3. langire 
24. 0?ulla 
£5* ftjtadl 

l^aiksbatu) 

28* Lalengn 3lver 

£7* saklba 

2S* .GflblJigui 3l¥er 

29. Bogoto [sub-tribe of 

Bayal 

30. Beya-Kalta, Baya-Bull 

SECTIOK III 

14. Bari 
lb. Lu^arl 
Id. Karsaojc 
17* LUO ["Jut") 

16. j^ufeu 

19. Acboll 

20. Turkana 

21. tororo BlUa 


39. Moasl 

40* Supe 

41. See 

42* Deg^imba 

43* Borgu 

44. Oendl vlIletQ 

43* Moora 

46* Goblr 

47, Sakoto 

4B. riinbuktu 

49* Basin alty 

SO. G«to 

Si* Joloff 

52. Habbe 

53* Tsohandjo 

54* San^ewa 

65. Ibt 

56. lukuo 

57. ^unahl 


31. Baya-Eale 

32 * cnlttati 

33. Ongana 

34. Oar Kxede 
35* Kb02:%aft 

36. Hofret en Tiahaa 
37* Nlinro (Jellftba people^ 
Ttadalj 
3a* Kuka 
39* 'fQdal 
40. iGaisa 

41# Mobella 
41* Bjablr 
42* Bobva 


22. Sanaar 

23. KBreunoJong [cf. also No* l6i 
24* tabaer 

2B. lie 
2 d, DodOthO 
27. faifdorobo 
2B. AlUru 
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SECTION IV 


M4yt<Eib« 

IB* BaEloko 

S3* Hgolo 

£, EufltiODgO 

19. A.^tJLiad4 

33. Nyaugwa 

i«Songe 

20* BaTfetela 

36* Ganguella 

4. ICi^ssangj&no (Luoella Rliror] 

21. Ondulli 

37* BaLuba 

£p Ovlmbun^u 

22* BaCbokwa 

38* Ipetiga 

V* BaTeke 

BSjr Katanga 

39« Akela 

Op BoTika 

24* KsAnsbl 

40*^EBLFeude 

10. BaYanzl 

25, BaKaonde 

41* BaNgougo 

11. SaLolc 

26* Upper Ogate 

42* Loango 

13. BaFotc tBopoto?) 

27* jfanyARge 

43* BaSanga 

14. Baxyba 

2B* SaLese {Tolo dlairlct] 

44P BaYaka 

15, l^aQTfisia 

30* BsNkotu 

4B* Salolabo Hi11a 

1&. BaKon^c 

17^ BfOi^ald 

31. BaSongo-iaaiio 

32* Tadla 

BECnON 7 

45* Shlnte^s BaLunda 

1* iaKoMjD 

£9* taNylka 

59* ^aHebe 

£* BaKitara 

30p WeXinge 

6D* '^aSena 

Laaso 

31.. UABAngu 

61. i^aPogoro 

4. Bacanoa 

32. Llndi blaterland 

62* WaSukiJmei 

S* Xara^a 

33* Obuka 

63. BfaKOnango 

6* BaRttaai 

34* lanlrainbe 

64. WSaKltibU 

7* foRega 

334 tanissMeu 

65* yfaCogo 

9* Oaladja 

3G* iVenyaTuru 

65. Lake Ittweru 

10. l^flaai 

37^ 'ilTeSandevc: 

67, S birat 1 (ifaCala and 

^eSuba) 

68, Bukadl 

Up Aklkuyu 

3S* Tanga Coast 

IZm Iraagl 

39* Vapare 

69* JIpJa (lu Busoga] 

IS, iartyamwe^i 

40. krpororo 

70, Samla KiXla 

14. VeNyanvazi 

41* Saf^a 

71* Tabora 

IS* ^"aKyaisva^i 

43* Ruanda 

72. Bugaya Islands 

BalAiba 

44# Bwana yjtuba 

73. ^TuBia 

Kosda 

43* Kariraiido Bay 

74* Waultiunb-a 

16 P Baffsnaba 

47* lAgoui of Nvaealaud 

76* taHeuga 

19* BaBlaa 

48* &uk 

76, feNgiado 

20P Bauani 

49* Wauakua 

77, Waliaugaudja 

BIp LaBbA 

51* Oalla 

79* Notala 

^n^oni 

62* Akanba 

BO* ^t. Saengaa 

23. BaNyazkkola 

53, BeLanJa 

81. ^oSagara 

24P BaHoloholo 

04* VaCblnae {at Kilwa) 

02* Elgayo 

25, iVaSazibara ('ffeTaobfunbaA) 

53« Kizlba 

83. Uu^nyaiabe 

B4* ^aVira (BaBlra] 

Zfi. BeTva tBrokei^ Hill 
-idlatrlet ] 

6G* Kissaka 

27. Hand! 

2Sp Oiigoal 

57* Kibcano (on KlllaumdJaroj 

59. i^zecua 

SECTION VI 

86. Baball 

BAlla 

20* Murchiaon Rauge 

38* ^aatikula River 

2, BaSe^Lga 

21p Lejdadorp 

39. Anyonja (tiarawi} 

4C* AjnaZuIu 

4. OTBlnbo 

22* KlAln Letaba 

S. ZiltEbabve 

23* iTsssina 

41* BaTenga 

BAVandfi 

24. Franc i stcjm 

42* Karanga 

43* TsuniAb 

7, 

25* iagon Orlft 

9, BsLai&ba 

25* SaRotae 

44. Kununan 

10. BASuto 

27* Pilandabarg 

45* Ffl-labora 

11. VashoDA (Charter dlatrlet} 

26* FllgrlmsrBat 

46* AiraXpaa 

12 p Uumbva 

29* Lydenbdrg 

47* Inheftbana 

13. CathklD Park 

31^ Flaterabkirg 

48. Cape Correntes 

14^ Lusaka 

32* SpalouKen 

49* Sofala 

15* Mreaslna iltn* 

33* '^Haaka^ property 

50* Fungo Hllla 

16. VaChopl 

34. rata 

51* Lcirer ^blra Blvar 

17* 5Bi:;etlha 

33* OtaTi 

52* Sena 

IS. BaKuena (Wasllaabara) 

19* Kooi-Barg 

36. MaahlsbimaLi KlUe 

37. Agatba 

53, Ctulllnana 
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